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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTICUCHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTreruu OOy4YeHHUs, BOCHUTAHUS M pPa3BUTUA OOYYArOUIMXCS CpEACTBaMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKH 00pa30BaTEIbHOIO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/Y4eOHBIX JIEUCTBUM OOYYaIOMIMXCS 10 OCBOCHHMIO COJACpKaAHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBA3aHHBIX C
(GbopMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[ToaTomy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOoQUIAKTUKUA HACJIEICTBEHHBIX 3a00JIeBaHUN dYellOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro npenMera «buosorus» MpoaUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus



YCIOBUH ISl pEeLIEHUsI OJHOW M3 aKTyaJlbHbBIX 33]a4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopasi mpeamnojaraetT ¢GopMUpoBaHHE Yy  OOydaromUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUSA O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHBbIE MOJOXKEHUS O NpeJHA3HAYEHHM Y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«OBOJIOLMS AKUBOU NPUPOJBI», « IKOCHCTEMBI U MTPUCYILUE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCITOJIB30BaTh 3TU 3HAHMS I TPAMOTHBIX JCHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM IPUPOJBI U PELICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METOJIaX Hay4YHOI'0 MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHM3alLlMH, BBIIAFOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IJISIOB, MJEH U MOAXOAOB K H3YUYEHHIO JKUBBIX CHUCTEM
Pa3HOIr0 YpPOBHS OPraHU3aLUN;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBICHHS OKPY>KAOLIETO
MHUpa JKMBOW IIPUPOJABI HAa OCHOBAHWM 3HAHUM M OIBITA, IOJIYYEHHBIX IIPU
M3y4YeHUH OMOJIOTHH;

dopMupoBaHHEe y OOYYAIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenmer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJSIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPETHETO 0011Iero 0Opa3oBaHuUs
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUS )KHUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK IpeAMET U3ydeHus: ouonoruu. Orinydue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3AINU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTsl — Ouosormueckue Katanmm3aTtopbl. CrtpoenHue (QepmeHTa:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTos03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Knerka kak mnenoctHas xuBasg cucrtemMa. OOmme NpU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTPOEHMsI MpOKapuoTHUecKol kineTku. Knetounas crenka Oakrtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHsiid eHTp KieTku. CTpoeHue sanpa: siaepHas o00J0vKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOMU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocnnTes 6enka», « CTpoeHne MOJIEKYJbl OeKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHue 3yKapHOTHYECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHeneATeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U rereporpodHsiil. Pons dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetuyeckoil uHpopManuu B KIETKE. ['@HETUYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpUIIHs, peBepraza W WHTerpaza.  [Ipodumaktuka
pacmipocTpaHEHHs BUPYCHBIX 3a00ICBaHHIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenne u pyHKIHOHUPOBaHUE reHay, «CuHTe3 Oenka», « 'eHeTH4ecKuii Koay,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIETKn», Moaensb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII HabOp — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HbIX CTAUAX MUTO3a. BUOIOrMYeCKui CMBICIT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHMW3MOB, €r0 3HaYEHUE JUJIS CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHWE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmoznenb MmetadazHoil XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcCTBEHHOCTh M1 U3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHHUpPOBAaHMS. 3aKOH PACUICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnonp30BaHue aHATU3UPYIOIIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHUIO FeHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



['enetuka nosa. XpoMOCOMHOE OMpeeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBAa KOMOMHATHUBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaciencTBeHHOM n3menunBoctu H. . BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHeparuBHble MyTanuu. CTBOJOBBIE KIETKW. [IpuHUUAIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHUI YEIOBEKA.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO C mnoyiom», «KapuoTumnbl uyenmoBeka © KUBOTHBIX», «Buuabl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuHupoBaHuey, «Jlurnbpumnoe ckpemnuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON M MuUKpompemnapaT «Jpo3zoduna» (HopMa, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota Ne 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30(uiibl HAa TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKJEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckne W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Iloponabl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B M KOPHEIIONOB AUKUX (GOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHJIOB B MAJICOHTOJOTUYECKON JIETOMUCH, MEPEeXOAHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpENeEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Ipupoae. MyTalumOHHBINA
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, mapajuiesbHas. HeoOpaTuMoCTh IBOTIOLIUH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OO0mas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoyuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpeACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. llaneo3oiickas spa u €€ Nepuoabl: KEeMOPUUCKU,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa M Te0JOTHMYecKuX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakropbl) — aHTpomoreHe3a.  HacneactBenHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. HaXonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  UepTel  MPUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHHMe COJIHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa [MAaJCOHTOJOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHbOHIA), CJENKH WU
U300paKeHHUsl KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKomaeMbIx OCTaTKOB PacTCHUI U
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBONIOLUSA OPraHUYECKOr0 MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTUA. MeToabl S3KOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JleHcTBHE HSKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. [lapasutusMm, koomnepaus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU momyjasiuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaACTEHUN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBopoT BEmEeCTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCHUCTEMBI. [luWimeBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. JlMHaMHueckoe paBHOBECHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUcTEMA MUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUS BO3[yXa U TPYHTOBBIX BOA», «llouBa — BaskHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBeiil d3ddexT», «DakTops
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaeb-anmukamnus «Tunmuaable OMOIIEHO3bI», TepOapuit
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®denepaunn, n300paxkeHHs OXpaHIEMbIX BHIOB
pPaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSH TNPOrpaMM CpefaHero oOmiero  oOpa3oBaHHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTHh OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMeTa «bruonorusy JOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Haponaa Poccuiickon denepauuu, TpUposic U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHIO OINIMOHEHTOB TMpH OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaeiHas yoexKIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO MU 3amuTe (OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHUE, COOJIIOJIEHHE TUICMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IIEHHOCTHM TPaBUJ UHAMBUIYAIBHOTO M  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPY101t00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nnyHbIM cdepaMm mpodecCHoHATbHOW JesTeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIICHHWE K MPHPOJE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa JKOJOTUYECKUX MpoOJieM M MyTed ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAaxX, OXPaHY BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HEMPHUITHE JCUCTBHM, MNPUHOCAIIMX BpPEH  OKPYKAOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOrO0 MBIIUICHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOMN JIETEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJBTYpPbl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKpYKaloleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTb PEeCypCHbie  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OWUOJOTHYECKUX 3HAHMM B LEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO TTOTYYEHHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIUs, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIMOHATBEHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMS IMPOTPaMMbl CPETHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJOTUYECKUE MOHATHUS Ui 0ObsICHEHUS (DAKTOB U SBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MOPOTHUBOPEUYMII  pPa3HOrO  poAa, BBIABICHHBIX B PAa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCTIEACTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-MCCIIET0BATEIBCKONW U MPOCKTHON JIEATEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMuHbIe BHUABI JCSATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HaHWs, €ro WHTEPIpETallH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIAThH IEJICHANIPABICHHBIN TIOUCK TepeHoca CPEeJCTB M CIOCOOOB
NEeNCcTBUS B MPO(GECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHANBHBIC TMOIXOABI M pEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS, KPUTHIYECKH OI[EHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOUMOM JJI BBITTOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaluu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAWBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA,;



NPUHUMATh LEJIM  COBMECTHOM  JAESATENbHOCTH, OPraHU30BbIBaTH H
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAaNa M KaXIOrO0 yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKaxX MO OTHOUIEHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIIATh IO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo NMpeMETa Ha OCHOBE JINYHBIX NMPEANOYTCHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIN H
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIILHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JECUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YNbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YeI0BeKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH O MOIYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs y4ueOHOTO mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBask OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsipHON Ouonorun), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOACHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, MCIOJb30BAaHHBIX HAYYHBIX MOHSTHH, TEOPUA M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHMs] SHEPTUU B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NPAKTUUECKUX PEIICHUN B IOBCEAHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUH  JUIsi  PalMOHAJIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAcJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAyYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 UHPOPMAILIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUpPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKHX TEPMHUHOB M TMOHSITHIA:
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMA, TMPOAYIEHTbI, KOHCYMEHTbI, pEeAYLUEHThl, LeMu MUTaHu,
AKOJIOTHYECKas pamMua, OnoreoneHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. . Bepranckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICIATh CYIIECTBEHHbBIE IPU3HAKU CTPOCHHUS OHOJOTHMYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHU3Mbl, IEepeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUW, JUJI NMPUHATHUS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOLUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTIO MOBEJICHUS B OKPY’KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00adbHBIE  DKOJOTUYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe conepxkanue
/11 4acoB oOyJaronuxcs

y4eOHOTO IpeaAMeTa

Tema 1. BuoJsiorus kak Hayka

YKUBOU IIPUPOBI

1.1 | Buomnorus B cucreMe 1 buonorus kak Hayka. CBs3u OUOJI0TUH PackpriBaTh copepkaHue TEPMUHOB
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMHU Y [IOHSATUN: HAYYHOE MUPOBO33PEHUE,
U IPpYTUMH €CTCCTBCHHBIMU HayKaMH, Hay4Has KapTHHA MUpPa, HAYYHbII METOZ,
dunocodueii, penurueit, STUKOM, I'UIIOTE3a, TCOPUA, MCTO/BI
ACTETUKOM U mpaBoM. Posb Oronoruu UCCIICIOBaHN.
B HOPMHUPOBAHHU COBPEMEHHOM HAYIHOI XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTuHbI MUpa. CucremMa OMOJTOTUYECKUX ©€ MECTO 1 POIIL CPEIH APpYTHX
€CTECTBEHHBIX HayK.

HayK. [lepeuncnsath pa3enbl OMOJIOTUH
Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU HU3yUCHHUS.
Topmpemei: 1. lapsym, 1. Mennexs, HaspiBaTh BaxKHEHIINE OTPACIIH
H. K. Konwuos, /. Yorcon u @. Kpuk. GHONOTHYCCKIX 3HAHMIA H 3a1a4H,
Tabnuywl u cxemwvi: «MeTObI TO3ZHAHUS crosme nepen 6uonorneii XXI B.
KUBOU MPUPOIBI»

1.2 | MeToibl TO3HAHUS 1 MeTo bl MO3HAHUS )KUBOM PackpriBaTh conepxaHre TEpPMUHOB

npupoabl (HaboieHue,
AKCIIEPUMEHT, OTIHCAaHHE,
U3MEpEeHUe, KiIacCupuKaIms,
MOJICTUPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

Y MIOHATUM: HAYYHBIA METOJI, METObI
HUCCIICI0BAHMS.

XapakTepu30BaTh OCHOBHBIE METO/IbI
MTO3HAHUS YKUBOM IMPUPOIBI: HAOIIOEHUE,
DKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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JHemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
YKUBOW NPUPOABD.

Jlabopamopnbsie u npakmuueckue
paoomuwl:

[TpakTuueckas padota Ne 1.
«/cnonb30BaHuE pa3InuHbIX METOJOB
IPY U3y4YECHUU OUOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTka JaHHBIX

Hror

O 9acCoOB IIO TEMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosnornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYCHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
KaK IpeJAMET U3y4eHUsT OUOJIOTHH.
OTnuane KUBBIX CUCTEM

OT HEOPTraHUYECKOU TPUPOIBL.
CBoiicTBa OMOCHUCTEM U UX
pazHooOpasue.

YPpOBHH OpraHu3anuu
OMoCHUCTEeM: MOJICKYJISIPHBIH,
OPTraHOUIHO-KJIIETOYHBIM,
OpraHU3MEHHbIM,
MOMYJISIIIHOHHO-BHUTOBOM,
SKOCUCTEMHBIN
(OHMOTeOLIEHOTHYECKUIA),
OorochepHbIH.

Hayxku, nzyudaroniye 6uocucTeMsl
Ha pa3HbIX YPOBHSIX OpraHu3aliu.

PackpbIBaTh cOJiep:KaHUE TEPMUHOB

W IOHSTHI: CHCTEMA, OHOJIOTHYECKas
CHUCTEMA, DJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHUCTEMBI, CBOMCTBA )KMBBIX CUCTEM,
0OMEH BeIleCTB, Pa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTb, Pa3IPaKUMOCTh,
YHEPro3aBUCUMOCTh, YPOBHU
OpraHu3aIliy XKU3HU (OMOCHUCTEM).
XapaxkTepu3oBaTh MPUHITUIIBI
OopraHu3aiuu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAI0YEHHOCTb,
CaMOPETryJISLNs, UEPAPXUYHOCTb.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKABOTO: €IMHCTBO XMMUYECKOTO
COCTaBa, pa3ApakuMOCTh, JIBHXKEHUE,
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JHemoncmpayuu:

Tabauywl u cxemwvi: «OCHOBHBIC
PU3HAKY KU3HUY, « Y POBHU
OpraHu3aINU KUBOU TPUPOIBD».
Mopens monekyinsr JTHK

rOMeOoCTa3, POCT U Pa3BUTHE,
HACJICICTBEHHOCTh, HI3MEHYNUBOCTD,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MCHSIFOIIIMMCSI YCIIOBHUSIM).
[TpuBOIUTE TPUMEPHI OMOCUCTEM
pa3HOTO YPOBHS OpTaHU3aIIH

Y CPaBHUBATH MPOSBIICHUS CBONCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIE MTPOIIECCHI,
poTeKaronme B OMocucTeMax:
O0OMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHUE,
CaMOPETYJISLNS, PA3BUTHE.
CoOmroath npaBusia 6€peKHOTO
OTHOIIICHUS K KHUBOU MPUPOJIE

Hroro yacoB nmo teme

1

Tema 3. XuMun4yeckuii cocTaB M CTpoeHHe

KJIICTKHA

3.1

XMUMHUYECKUU COCTAB
KJeTkd. Boma
Y MUHEpaJIbHbIE COJIN

1

XHUMHUYECKUI COCTaB KIIETKH.
XHUMHUYECKHE DIIEMEHTHI:
MaKpO3JIEMEHThI, MUKPOAJIEMEHTHI.
Bona u MmuHepanbHbIE BELIECTBA.
OYHKIMY BOABI U MUHEPATbHBIX
BEIIECTB B KJeTke. [Toanepxkanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Luaepammer: «Pacupenenenue

XUMHYECKHUX DJIEMEHTOB B HEXKMBOU

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSITHIL: AJIEMEHTBI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI;
MUHEpaIbHbIEC BEILIECTBA, MOJIEKYJIa
BOJIbI KaK JUIOJIb, BOAOPOIHbIE CBA3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

Jlokxa3bIBaTh €IUHCTBO 3JIEMEHTHOTO
COCTaBa KaK OJJHO U3 CBOMCTB JKMBOTO.
Pacnipenenste XuMUYECKHUE SJIEMEHTBI
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npupojie», «PacnpeneneHne XUMUYECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabauywt u cxemol.: «llepuoguueckas
Ta0JIMIA XUMUYECKHUX DIIEMEHTOBY,
«CTpOEHHEMOEKYIBI BOABD)

10 TPyNIiaM B 3aBUCUMOCTH

OT KOJINYECTBEHHOTO IIPEACTABUTEIIbCTBA
B OPraHU3Me€; XapaKTEPU30BaTh POJIb
OTAEJBHBIX JIEMEHTOB.

BBISBIISTE CBSI3b MEXKIY COCTABOM,
CTPOECHUEMMOJIEKYJIBI XUMUYECKOTO
COEIMHEHUS U ero QYHKIUSIMH B KIIETKE

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHue OEIKOB. PackpbIBaTh cofepkaHue TEPMUHOB
CTpOEHHE OEJIKOB AMMHOKHCIIOTBI — MOHOMEpPHI OEIIKOB. U TIOHATHIA: OCJIKH, TIOJTUMEDPHI,
HeszaMeHnnmble 1 3aMEHUMBIE MOHOMEpPHI, aMUHOKHUCIIOTHI, IENTUHAS
AMUHOKHUCJIOTHl. AMHUHOKHCIIOTHBIHN CBS3b, OJUIENTU], I€HATYPALIHSL.
coCTaB. YPOBHU CTPYKTYpPhI OEITKOBOI XapakTepu3oBaTh O€JIKH KaK KJ1acc
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, OpraHUYECKUX COECIUHEHUI;
TPETUYHAS U YCTBEPTHUHAS CTPYKTypa). | KJIacCU(YUIUPOBATH UX I10 CTPOECHUIO
XHUMHUYECKHE CBONCTBA OCIIKOB. (rmoOynspHbIe U GUOPHILIIPHBIC OCITKN),
buonornueckue pyHKIIMMU OEITKOB. MEPEUUCIIATh U XapaKTepHU30BaTh
Jemoncmpayuu: GbyHKIIUU OEIKOB
Tabnuywvl u cxemwvl: «CTpoeHUE
MOJIEKYJIbI OeNKay.
Obopyodosanue: CBETOBON MUKPOCKOIIL,
MUKpOIpenaparhbl
3.3 | ®epMeHThI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cofiepkaHre TEPMUHOB
OuoIOTHYeCcKHe KaTaJu3aToOPhI. Y TIOHATHUI: (PEPMEHTHI, AKTUBHBIN IICHTD,
KaTaJIM3aTOPBI CrtpoeHue pepMeHTa: aKTUBHBIN IICHTP, | CyOCTpaTHas Celu(pUIHOCTD,

cyOcTpaTHas crienu(pUIHOCTb.
KodepmenTtsl. BuraMuHbr.
Otnuuust pepMeHTOB

KOo(epMEHTHI, OCIIKHN-aKTHBATOPBI
1 OCJIKU-UHTUOUTOPHI.
Yka3bIBaTh OTIUIHS (PEPMEHTOB
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OT HEOPraHUYECKUX KaTaau3aTopoB.
Jemoncmpayuu:

Tabauywl u cxemwvi: «CTpoeHue
dbepmeHTay.

Obopydosanue: 000pya0BaHUE

JUTSl TIPOBEJICHUST HAOIIOICHU,
M3MEPEHNN, IKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3bl

WM KaTaias3bl)»

OT HEOPTaHWYECKHUX KaTaIn3aTOPOB.
OOBICHATH POJIb PEPMEHTOB

B (DYHKIIMOHUPOBAHUU KUBBIX CUCTEM,
B [IPOMBIIIUICHHOCTH, B MEJIUIIMHE,

B MOBCETHEBHOW JKU3HU YEJIOBEKA

3.4

YrneBoanl. JIunuasl

VYTieBoibl: MOHOCaxapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), Tucaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUN YTIIEBOOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdomunubl, CTEPOUIHI.

[IMunpodunsHO-TUAPOGDHOOHBIE CBOWCTBA.

buonornueckue QyHKITUU JIUMHIOB.
CpaBHeHue yriieBoJ10B, OEJIKOB

Y JIAMUJIOB KaK KICTOYHUKOB SHEPTHUH.
Jemoncmpayuu:

Tabauywl u cxemol. «YTIEBOIBD,
«JInmmaeny.

PackpbiBath coniepkaHre TEPMUHOB

Y TIOHSTHI: YTJIEBOIbI, MOHOCAXapH/IbI,
U Caxapu/Ibl, TIOJIMCaXapy/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JIAKTO3a, MaJbT03a, LIEJII0I03a
(kmeTyaTka), Kpaxmall, TIIMKOT€H;
JIUTIUAJIBI, TPUTTULEPUbI (GKUPHI, Macia),
dbochonmunuapl, CTepOUIbI.
XapakTepu3oBaTh yIJIEBObI,

JUTUABI KaK KJIACC OPTaHUYECKHUX
COCIUHCHU.

KnaccudummpoBats yrieBoabl U JIATTHATBI
M0 CTPOEHUIO; MEPEUUCIIATh PYHKIIUU
YTIIEBOJIOB U JIUTIHJIOB.
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Obopyodosanue: 000pyI0BaHNE
JU1S1 IPOBEICHUSI HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku nu300paxkaTb CTPOCHHE
MOJIEKYJI YTJI€BOIOB, JUIUIOB

3.5 | HykneuHoBsie Hyxkneunossie kucnotsl: JJHKu PHK. PackpsIBaTh conepkaHue TEPMUHOB
KHCIIOTHL. AT® Hyxieornisl — MOHOMEpBI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpoeHue kucnota (JJHK), pubonyknennonas
u pynkuuu JJTHK. Ctpoenue u pyuknuu | kucnora (PHK), aykneorns,
PHK. AT®: crpoenue u pyHKIHUN. MOJIMHYKJICOTUHAS LCIIb
Jemoncmpayuu: (MOAMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemuwi: JIx. Yorcon, @. Kpuk, ¢dbyukiuu JIHK (xpanenue u nepenaya
M. Yunkunc, P. ®pankiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauywl u cxemvi: PHK (undopmarnrionnasi, TpaHCcIiopTHAs,
«Hyxneunossie kuciotsl; [JHKY, pubocomanbHas); ageHo3uHTpudocdar
«buocunres 6enka», « CTpoeHue (AT®D), makposprudeckas CBsI3b.
MouteKyJiel ATD». XapakTepu3nupoBaTh HyKJIENHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCITUHEHUS
MUKpOIpenaparbl Y HOCUTEIIN HACIIECACTBEHHOU
MH(pOpMALIUH.
OtmeyaTh 0COOEHHOCTH CTPOCHHUS
MoJIeKyJ1 HykJIenHoBbIX kuciot (JJHK,
PHK) u AT®.
CxemaTHuecku n300paxarb CTpOCHHE
HYKJIEOTHIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciaor, AT®
3.6 | UcTopus u meTojibl [uTonorus — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

U3Y4YECHUS KIIETKH.
Kiterounas teopus

Kiterounas reopus — npumep
B3aUMOJCHCTBUS UEH U (PaKTOB

Y TIOHSATHI: KJIETKA, IUTOJIOTHS;
PACKpBIBATH COACPHKAHUE MOJTOKEHUN
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B HAyYHOM ITO3HAHUH.
Mertoabl U3yueHus KIETKH.
Jemoncmpayuu:

llopmpempul:

A. Jleenryk, P. I'yk, T. llIBaHH,

M. Ilneitnen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpEnapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpodoTOrpapusiMu
KJIETOK, OJIYYEHHBIE C TTOMOIIIBIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciiaTh U XapaKTEpPU30BaTh
OCHOBHBIE METO/IbI U3yUYCHHS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE
KJIETOK U TKaHEeM)

3.7

Kierka
KaK I1eJIOCTHAas
JKHBas CUCTEMA

KieTka kak 11es10cTHas ’KuBasi CUCTEMA.
OO01re NpU3HAKY KIETOK: 3aMKHYyTast
Hapy»xHas MeMmOpaHa, Mosekybl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUmbl KIeTOK:
A3YKAPUOTHYECKAS U ITPOKAPUOTUYECKASL.
Oco0eHHOCTH CTPOCHHUS
MIPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuit. CtpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOU, JKUBOTHOM

U rpuOHO KiteTku. [loBepXHOCTHBIE
CTPYKTYpBI — KJIETOYHAsI CTEHKA,
TTIMKOKAJIUKC, UX (PyHKUIUU.
[TnazmaTudeckasimeMOpaHa,

PackpeiBaTh coaep:kaHue TEPMUHOB

Y TIOHSTHH: KIIETKH (dyKapruoTU4YecKas,
MPOKAPUOTUYECKAs ), TITa3MaTHIECKast
MeMOpaHa (TiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIM,
aKTUBHBIN), DHAOUUTO3 ((parouTos,
MUHOLIUTO3), SK301IUTO3, KIETOUHAs
CTEHKa, HYKJICOUI.

CpaBHUBaTh MeX1y cO00i
HYKapUOTHUYECKUE U IPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INUHsI
B CTPOCHUHU KJIETOK OaKTepui,
YKUBOTHBIX, PACTCHHUH 1 TPHUOOB
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€€ CBOMCTBA M (DYHKIIMH.
Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHHE
3YKAPUOTUYECKOM KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIIETKNY», « CTpOCHUE
MPOKAPUOTUYECKOU KIIETKW.
Obopyodosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEPUATBHBIX KJIETOK

3.8

CrpoeHnue
AYKAPUOTUYECKON
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPraHOUAbI KJIETKHU:
OIIC, anmapar ['oyibaKH, TU30COMBI.
[TosmryaBTOHOMHBIE OPTraHOU/ bl KJIETKHU:
MUTOXOHAPUH, TJIACTUIBI.
[IpoucxoxieHne MUTOXOHIPHUIA

v miactud. Bunpl mmactu.
HememOpanHbie opraHouIbI KJICTKU:
prUOOCOMBI, KJIETOYHBINA IEHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxurouenns. Anpo — perysnsaTopHsbIin
LEHTp KIeTKU. CTpOCHHUE siipa: sjiepHast
000J104Ka, KapuoIjiazma, XpoMaTHH,

PackppiBaTh copepkaHue TEPMUHOB

Y TIOHSTHIA: ITUTOIIIa3Ma, OPTaHOW/IHI,
sHjom1azMarudeckasceTs (I11C),
anmapat [ oJIbKu, TM30COMBI, BAKYOJIb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOIIACTBHI, JIEUKOILIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIICTOYHBIN
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHS, PO, sIepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPUOTUIECKON
KJIETKH 110 U300pakKeHUSAM

¥ Ha MUKpOIIpenaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcniopT
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKAPUOTUYECKOMN KIETKN», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENbHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKHNY,
«Crtpoenue saapa KIETKN.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue
pabomot:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KIIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpENapaTax U UX ONUCAHUEN

KJIaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOEHHOCTEH UX
cTpoeHus (0JTHOMEMOpaHHbIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKOTO
OpraHoOHJIa B KJIETKE.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEHHUs], epeadn (yABOCHHE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUIILIKS) HACIEICTBEHHON
UH(pOpMaIIUU KIETKH.

[lepeuncriaTh ¥ ONUCHIBATH KOMIIOHEHTHI
a5pa U ux QyHKINH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PAaCTUTEIBHOU U )KUBOTHOM KJIETKHU.
OOBICHATH OMOJIOTMYECKOE 3HAYEHUE
TPAHCIIOPTA BEILECTB B KJIIETKE

Wroro yacoB no teme 8

Tema 4. /KusHeneATeIbHOCTh KJIETKH

4.1 | OOMeH BelecTB. 2 OOMEH BeIIeCTB, MM METa0OIU3M. PackpbiBaTh cojiepkaHre TEPMUHOB
[Inactuueckuii Accumuitsanus (TIacTU4eCKuil 0OMEeH) Y TIOHATHI: 0OMEH BEIECTB U
oOMmeH. DOTOCHHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpalleHne YHEPTun (MeTadoIn3M),
XeMoCcuHTEe3 00MEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISINS, TUTACTUIECKUNA OOMEH,
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npolecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHUs BEIECTBA U SHEPTUU

B IOHUMaHUH MeTabonmu3ma. TUmbl
oOMeHa BeleCTB: aBTOTPOGHBIN

u retepoTpodusii. Pois hepmenTos
B 0OMEHE BEIIECTB U MPEBpALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocunTesa.
OddpekTuBHOCTH POTOCUHTESA.
3HavyeHue (HOTOCUHTE3a AJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefsl
Ha (POTOCUHTE3 U CIIOCOOBI MOBHIIICHUS
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.
Jemoncmpayuu:

llopmpemuwi: K. A. Tumupszes.
Tabauyvt u cxemol: «XJIOPOILIACTY,
«DoTocuHTE3»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MPOTEKAIOUE B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXO/THBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUS PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHHBaTh (DOTOCHHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HU Ha 3emile

4.2

DHepreTuYeCcKui
obmeH

DHepreTUdeckuii OOMEH B KIIETKE.
Paciennenue BemiecTs, BhICICHUE

U aKKyMYJIMPOBAaHHE YHEPTUH B KJICTKE.
DTansl SHEPreTHIECKOro oOMeHa.
['mukonus. bpoxkeHnen ero BUIbl.

PackpriBath copepkaHue TEPMUHOB

U TOHSATUI: DHEPreTUUECKU 0OMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHUE,
CIIUPTOBOE OpOKEHUE, OMOJIOTHUECKOE
OKHUCJICHHUE, KJIETOYHOE JbIXaHHE,
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KucnoponHoe okucienue,

WJIN KJICTOYHOE JIbIXaHHE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:
Tabauywvl u cxemol: « TUMIBITATAHUS,

«MeTabomm3my», « MUTOXOHIPHS,
«JHepreTUYecKul 0OMeH»

JTUCCUMUTIATINSA, (PEPMEHT.
Xapaktepu3oBaTh OOMEH BEIECTB

Y TIpEBpallleHue SHEPTUuH (METa0b0IN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnaTh 0COOCHHOCTH
MJIACTUYECKOTO Y SHEPTETUYECKOTO
oOMEHa B KJIETKE; yCTAaHABJIUBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIIEI 0OOMEHA BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TETePOTPOHBIIA.

OnuceIBaTh 3TAIBI SHEPTETUUECKOTO
oOMmeHa (TOArOTOBUTEIBHBIH,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKIY COOOM.
XapakTepu30BaTh peakluy MIUKOIN3a,
OpOKEeHUSI, KJIETOYHOTO JbIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TITUKOJIN30M, KI€TOYHBIM
JIBIXaHUEM U CUHTE30M MOJIEKYJT ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOIHOTO
ATAroB

4.3

BbuocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JJHK.
Peanuzanus reHeTudeckoi nupopmauu
B KJIeTKe. | eHeTHUeCcKU KO HUero

PackpriBaTh coliepxaHlE TEPMUHOB
U MOHSITHU: TeH, TCHETUYECKUU KO/,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIHS,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNIMSA — MATPUYHBIN
cunte3 PHK. Tpancasnus — OnocunTes
Oenka. DTamnbl TPAHCISALUU.
KoaupoBanneamunokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHHE TeHaY,
«Cunre3s Oenkay, «Permukanms JTHK»,
«I'eHeTHYECKHUM KOI.

Obopyodosanue: MO~ alTUTMKAIIAN
«Y nBoenue JIHK u Tpanckpumnuums»,
«buocunTes 6enka

pubocoma, IEeHTpaIbHas JoTMa,
MOJICKYJIIpHAst OMOJIOTHSI.

OmnpenensiTh CBOHCTBA TEHETUIECKOTO
Koja (TPHUILIETHOCTh, OJJTHO3HAYHOCTD,
BBIPOXKJICHHOCTD, YHUBEPCATBHOCTD,
HETIEPEKPHIBAEMOCTh, HEIPEPHIBHOCTH ).
OnuceIBaTh ATAIBI peaaTnu3aluu
HACJICJICTBEHHOW MH(POPMAITUH B KJIETKE.
CpaBHUBATH PEAKIIUN MATPUIHOTO
cuate3amonekyn PHK u Genka B kireTke

4.4

Heknerounsie
(bOpMBI KUZHU —
BUPYCHI

HexkneTounsie GOpMbI )KU3HU — BUPYCHI.
Hcropust OTKpBITHSI BUPYCOB

(. . NBanoBckuit).

OcoOeHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bone3nu pacreHnit, )KUBOTHBIX

Y YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMH.
Bupyc ummyHonedunura uesoBeka
(BUY) — Bo30yauTenb

CIT1[a. OOpaTHasi TpaHCKPHUIILKS,
peBepTasza U MHTerpasa.
[IpodunakTuka pacrpocTpaHeHHsI
BUPYCHBIX 3a00JI€BaHUI.

PackpriBath conepxaHue TEPMUHOB

Y TIOHATUH: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpyC
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOT'€HHbIE BUPYCHI.
XapakTepru3oBaTh BUPYCHI KaK
HEKJICTOYHYIO (POpMY JKU3HH;
O0COOEHHOCTH CTPOCHUS

U J)KU3HENIeATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HCHHBIN ITUKIT BUPYCOB
UMMYHOIePHUITTA YeIOBEKA; Pa3IniaTh
Ha pucyHkax BTM ((Bupyc Tabaunou
MO03auku), bakrepuodar, BUY.
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JHemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUIA.
Tabauyvt u cxemol: «BUpych»,
«bakrepuodarny; «CtpoeHue

1 sku3HeHHBbIN nukia Bupyca CITINda,
OakTepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MmarauTHas MOI€/Ib-aNITMKAIIIS
«CTpoeHUE KICTKI»

OOG0CHOBBIBATH U COOJIIOIATH MEPHI
npodMIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITYA0IHO-
KUIICYHbIE, KICIICBON SHIIC(ATHT,
BUY-undexims)

Htoro yacos 1o teme 6
Tema 5. PazMHoOKeHHe W MHIAMBHAYAJIbHOE Pa3BHTHE OPraHHU3MOB
5.1 | )KusHeHHbI UK 1 KiteTouHBIN UK, WK )KU3HCHHBIA UK | PacKkpbIBaTh COJIepikaHHE TEPMUHOB

KJIeTKU. [lenenue
KJIETKU. MuTo3

knetku. MaTepdasza u MuUTO3.
[Iporneccol, mpoTekaronue B uHTEepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosmornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUIX
MMTO3a. bHOJIOrnYecKnit CMBICI MUTO3A.
[Iporpammupyemas ruGesb KISTKA —
aroInTo3.

W TIOHATHM: KJICTOYHBIN ITUKII,
uHTep(dasza, peayrimKaims, XxpoMocoma,
KapUOTHII, TAIUIOWTHBIN, TUTIIOUTHBIN
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKJT KJIETKU;
MePEUYUCIIATh U XapaKTepUu30BaTh
MePUO/JIbl KIIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXY COOOM.
OnuchIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATh CTA I MUTO3A.

PaznuyaTh Ha MUKpOIIpenaparax
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JHemoncmpayuu:

Tabauywl u cxemol: «KIETOYHBIN ITUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHuTHasI
MOJIeTb-anIIuKaIus «JleneHue KIeTKkny;
moaens JIHK.

Obopyoosanue.: CBETOBOM MUKPOCKOIT U
Mukponpenapat «Kapruoknnes B KiieTkax
KOpELIKA JIYKa».

Jlabopamopnbsie u npakmuueckue
pabomol:

JlabopaTopnas pabota Ne 3.
«HabnroneHne MuTo3a B KJI€TKax
KOHYHMKA KOPEIIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackpbIBaTh OMOJIOTHYECKUN CMBICT
MHUTO32

5.2

dopmbl
Pa3MHOKEHUSA
OpPraHu3MOB

®dopMBI pa3MHOKEHHS OPTaHU3MOB:
0ecroJioe U MoJoBoeE.

Bupl 6ecrnionioro pa3sMHOXKEHHUS:
JICTICHUE HAIBOE Y TTIOYKOBAHUE
OJIHO- 1 MHOTOKJICTOYHBIX,
CropooOpa3oBaHKE, BEreTaTHBHOE
pPa3sMHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHNE
OpraHU3MOB, €r0 3HAUYCHUE
JUTSICETICKITUH.

[TosmoBo€ pa3MHOXKEHUE, ETOOTINYUA
oT 6ecroJIoro.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUI: PA3MHOXEHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
SANIEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICIICHHUE HAJIBOE, IIOUKOBAHHUE,
CHIOpYJISAIIHS, (PparMeHTaIs,
BEreTaTUBHOE Pa3MHOXKEHHE,
CEMEHHOE Pa3MHOKEHUE, OTbIJICHHE,
JIBOMHOE OTIOJIOTBOPEHUE, TI0JIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OILIOIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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JHemoncmpayuu:

Tabauyel u cxemvt: «POPMBbI
Pa3MHOXKEHUS OPTAaHU3MOBY, «/{BOITHOE
OIUJIOJIOTBOPEHUE YIBETKOBBIX
pacTeHun», «/leneHue KIeTku
Oaktepun», «BereratuBHOE
pa3MHOXXEHUE pacTeHHi», « CTpoeHUe
MOJIOBBIX KJIETOK»

XapakTepu3oBaTh 0COOCHHOCTH

¥ 3HaYeHHEe OECIOJIOTO

Y TI0JIOBOT'O CTIOCOOO0B

Pa3MHOXKCHHSI.

Boienats BUbI O€Coaoro
Pa3MHOKEHUST; BBISBIISTH B3aMOCBSI3U
Mexay (opmamu u cnocobamu
Pa3MHOXEHUS, U X OMOJIOTHYESCKUM
3HAYCHUEM.

Bnanets npriemamMu BereTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX pACTCHUN
(Ha mpuMepe KOMHATHBIX).
XapaKTepru30BaTh MOJIOBBIC KIICTKH:
STUTIEKJICTKH, CTICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UXCTPOCHHUS

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
POUCXOJIAIIME HA CTAIUSIX ME103a.
[ToBeneHune XxpoMOCOM B MEHO3E.
Kpoccunrosep. brosiornueckuii CMbICIT
Y 3HAYCHHE MENO03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHNE KISTKI,
«Meiios».

Obopyoosanue: moaens JJHK;
MarHuTHasi MOJEIb-anIlIuKALUs
«JleneHue KIeTKM»

PackpeiBath copepkaHue TEPMUHOB

U TIOHATUM: MEM03, KOHbIOTaIHs
XPOMOCOM, MEePeKpecT (KPOCCUHTOBEP)
XpPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJIETOYHOTO ICJICHUST; ONTUCHIBATh MENHO03
0 CTaJusIM; CPABHUBATH CTAJINU MeHO03a
Y MHUTO3a.

PaznuyaTh Ha pUCYHKAX CTaIUU MEi03a;
PacKphIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanme ["ameTorenes — npouecc 06pa3oBaHus PackpbiBaTh cojiep>kaHlEe TEPMUHOB
U pa3BUTHE MTOJIOBBIX KJIETOK YKUBOTHBIX. Y MTOHSITUM: TaMETOTE€HE3, CIEPMATOreHE3,
MTOJIOBBIX KJIETOK. [TonoBekle Kemne3bl: CEMEHHUKHI OOT€HE3, CIEPMATO30U /I, AKPOCOMA,
OrmiogoTBOpEHNE u ssnyHuKkd. OO0pa3oBaHuE U pa3BUTHE SAUIIEKIIETKA, MOJISIPHBIE TEIbIIA.
MTOJIOBBIX KJIETOK — FraMeT (CepMaTo30M I, | XapakTepu3oBaTh OCOOEHHOCTU
SIMIEKIIETKA) — CIIEpMaTOreHE3 ramMeToreHe3a y )KMBOTHBIX U €ro CTaJIuu;
u oorene3. OCOOEHHOCTU CTPOCHUS TIOJIOBBIE KJICTKH JKHBOTHBIX U OTMCHIBATH
SIMIIEKJIETOK ¥ CIIEPMATO30U/I0B. MIPOIIECC UX PA3BUTHUSI.
OmnonorBopenue. [lapTeHorenes. CpaBHUBATH CIIEPMATOrEHE3 U OOTECHES.
Jemoncmpayuu: OnuceiBaTh OMIOJOTBOPEHUE,
Tabauyvt u cxemor: «lIpsmoen HenpsiMoe | OMOJIOTMYECKOE 3HAUECHUE
paszBuTHe, «I'ameToreHes OTUIOJOTBOPEHUS
y MJICKOTIUTAIOUTUXHU YEJIOBEKaY.
Obopyodosanue: MoJeIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CrepMaTo30U/IbI
MJICKOITUTAIOIET 0y, «ANIeKIIeTKa
MJIEKOTIUTAIOLLIET 0.
Jlabopamopnuie u npakmuueckue
pabomol:
JlaGoparopnas padota Ne 4. «3yuenue
CTPOCHUS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpenaparax»»
5.5 | UnauBuyanbHOE NunuBuayanbHoe pa3BuTue (OHTOreHe3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BHUTHE OMOpHOHAIBHOE PA3BUTHE Y TIOHSTHUI: OHTOTE€HE3, SMOpUOTEHE3,
OpraHU3MOB (3MOpuoreHe3). Dtarbl SMOPUOHAIBHOTO | 3Ur0Ta, IpodsIeHne, OJaCTOMEPBI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKHUBOTHBIX:

MopyJia, 6yactysa, 0JacToIelb,
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IpobIieHue, racTpysIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
psIMOE, HE IPSIMOE (JINYMHOYHOE).
Binusinue cpenpl Ha pa3BUTHE
OpraHu3MOB; (PaKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOKJICHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3
LBETKOBOT'O PACTEHUSI: CTPOEHUE CEMEHH,
CTaJuu Pa3BUTHUSL.

Jemoncmpayuu:

Tabauywl u cxemovl: «OCHOBHbBIE CTaUH
OHTOreHe3a», «IIpssmoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OMIJIOAOTBOPEHNE
YUBETKOBBIX PACTEHUI

racTpyJa, HelpyJa, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: IKTOJACPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPHUOHAIBHOE PAa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MUKpOCIOpa, MbUIBIEBOE
3€pPHO, CIIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JBOMHOE OILJIOIOTBOPEHHUE.
Onpenensrtsb 3Tarbl SMOPUOHATILHOTO
Pa3BUTHS XOPIOBBIX HAa CXeMax

U TperapaTax ¥ OIMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaXKIOM dTarle.
CpaBHUBATh MEPUO/IbI OHTOTCHE3A;
MPSIMOE U HETIPSAMOE (JTUYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOBIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBICHATH OMOJIOTMYECKOE 3HAYCHUE
pa3BUTHS ¢ MeTaMOp(ho30M;
OTPHIIATEIFHOE BIUSHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(bakTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeJIoBeKa.

OnuceIBaTh NPOIIECC IBOMHOTO
OTLIOIOTBOPEHHMS y IIBETKOBBIX
pacTeHui

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneTuka — Hayka 1 [IpeameT u 3a1a4n FEHETUKH. PackpbIBaTh cofiepkaHue TEPMUHOB
O HACJIEICTBEHHOCTH Pounb nuronorun 1 sMOproOIOTHN Y TIOHSTHIL: T€H, FTEHOM, T€HOTHII,

Y U3MEHYHUBOCTHU B CTAHOBJICHUU T'eHETUKU. Bkiaz (dbeHOoTHUII, XPOMOCOMBI, AJIJICNIbHBIE TEHBI
POCCHICKUX U 3apyO€KHBIX YUEHBIX (annenu), rOMO3UrOTa, FE€TEPO3UTOTa,
B Pa3BUTHE F'€HETUKU. METOIbl TCHETUKH | JOMUHAHTHBIN IPU3HAK (T€H),
(ruOpUIOIOTNYECKUH, PELECCUBHBIN MPU3HAK (T€H), YuCcTas
LIUTOT€HETUYECKHI, MOJIEKYJISIPHO- JVHUSL, THOPUL.
TE€HETHUYECKUN ). [lepeunciarh U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKUE MTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHIA,
I'eHeTHUECKast CUMBOJIMKA, LHUTOT€HETUYECKHM, MOJIEKYIISIPHO-
UCIIOJIb3yEeMasl B CXEMaX CKPEIIMBAHUM. | TCHETHYECKUI; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUI
Ilopmpemuwi: I'. Mennens, T. Mopras, Y KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepHuKOB, [Tosib30BaThCS FEHETUYECKOM
H. B. Tumo¢deen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopydosanue: MOJI€Tb- AlITITUKALIUS JUISL 3aIIMCH TEHOTUITHYECKUX CXEM
«MOHOrHOPUIHOE CKPELIUBAHUEY, CKPEILMBAHUS
repbapuii «['opox moceBHOI»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHUS PackpbiBaTh cofepkaHue TEPMUHOB
HACJIEJOBaHUS IPU3HAKOB, YCTAHOBJICHHbBIE Y TIOHATUN: MOHOTHOPUAHOE
MIPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeluBaHue, (eHOTUITHYECKUE
Monorubpuanoe CKpelIMBaHue. 3aKOHeAMHO00pa3us rpyMNIbl, THOPUIOIOTUYECKUI METO/,
CKpEILMBAHNE ruOpuI0B NepBOro rnokosieHus. [IpaBusio | 9ucThie TUHUH, JOMUHUPOBAHUE TEHOB

AJOMHHHUPOBAHMA. 3aKoH pacCIiCIICHUA
IMPU3HAKOB. ['mmoTtes3a 4YuCcTOTHI ramerT.
ITonHOEM HEmoaHOE AOMHWHHUPOBAHKC.

(moJIHOE, HETMOIHOE), pacUIEIICHUE
B MIOTOMCTBE.
OnuchIBaTh METOAUKY ITPOBEACHUS
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JHemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysr u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIICHUS U €T0
LIUTOT€HETHUYECKAs] OCHOBaY», «3aKOH
YUCTOTHI TAMETY.

Obopyoosanue:

MOJIeU-aNIIMKauu «MoHOrubpuHoe
CKpenuBanue», «Henomnoe
JOMUHUPOBaHUE», repbapuii «I opox
ITIOCEBHO»

I'. MeH1e1eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa IMOCEBHOTO.

PackpsiBaTh coaepkaHue 3aKOHOB
eIMHOO00pa3usi THOPHUIOB IEPBOTO
MTOKOJICHUS W 3aKOHA PACILIETUICHHUS.
OOBSACHSITH TUIIOTE3Y YUCTOTHI TaMeET.
3anuceIBaTh CXeMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
[UTOJIOTUYECKUE OCHOBBI U pEIIaTh
TEHETUYECKUE 3aJaU

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpunnoe
CKpelIMBaHue.
3aKOH HE3aBHUCHUMOT'O
HACJeIOBaHUS
MPU3HAKOB

JluruOpuaHoe ckpelBanue. 3aKoH
HE3aBUCUMOTO HaCJICIOBAHUS
npu3HakoB. [{[uToreHeTnyeckre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHMS.
AHanu3upyroniee CKpelBaHue.
Hcnonb3oBaHre aHATU3UPYIOIIETO
CKpEITUBAHUS VIS OTIPEACIICHHUSI
Te€HOTHUITa OCOOMU.

Jemoncmpayuu:

llopmpemuwi: I'. MeHiemnb.

Tabauysl u cxemot: «JlurudpugHOe
cKkpeluBanuey, «llutonornyeckue
OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.
Obopyodosanue: MOJIEIb- alITUIUKAIIHS
«JlurubpuiHoe CKpenBaHue)

PackpbIBaTh cojiep>KaHUE TEPMHUHOB

Y TIOHATHI: TUrHOPUAHOE CKPEIIMBaHUE,
aHAIM3UPYIOIEE CKPEIIMBAHUE.
OnuceiBaTh onbITH ['. Menaens

M0 M3YYEHUIO HACJIeI0BaHUs ABYX Map
IIPU3HAKOB Y TOPOXa ITOCEBHOTO.
PackpeiBaTh conep:kaHue 3aKoHa
HE3aBUCUMOTOHACIIE0BAHMS TPU3HAKOB.
IIpumeHsaTs MaTEMaTHYECKUN pacyeT

C MOMOIIbI0 METOJa MEPEMHOKEHUS
BEPOSITHOCTEN U 3alKCh C MOMOIIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuIeIEHNs] TPU3HAKOB y MOTOMKOB
1o ()EHOTUITY U TE€HOTHUITY.

3anuceiBaTh CXEMbl AUTUOPUTHOTO
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CKpCIIBAHUA, O0OBACHATH €TI0
IMUTOJIOTMYCCKNEC OCHOBLI U pCIIATh
IFCHCTUYCCKUC 3a4a4Yl Ha I[I/IFI/I6pI/II[H06
CKPCIIMBAHNUC

6.4

CueruieHHOE
HAacJIeJOBAaHUE
MIPU3HAKOB

CueruieHHOE HAcJIeI0BaHKE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieIoBaHHI0 TeHOB. HapyiieHue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywl u cxemol: «Menosy,
«I'eHeTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKAY,
«B3auMoaelicTBre alJIeJILHBIX T€HOBY.
Obopydosanue: MUKponpenapar
«po3oduna» (Hopma, MyTariuu Gopmsl
KPBUIBEB U OKPACKHU TE€Ja), MUKPOCKOIIL,
Mopenb-anmnkanus «llepekpect
XPOMOCOM.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGoparopnas padbota Ne 5. «M3yuenue
PE3yIbTATOB MOHOTHOPHTHOTO

Y JUTHOPUIHOTO CKPEIUBaHUS

PackpeiBaTh conepkanne TEPMUHOB

Y ITOHATUM: CLIETUICHHOE HACJIEI0BAHNE
MPU3HAKOB, PEKOMOMHAIMS TE€HOB,
T€HETUYECKHUE KapThl XPOMOCOM,
MOpraHu/a.

Has3piBaTh OCHOBHBIE I1OJI0KEHUSA
XPOMOCOMHOM TEOPUHU
HacnencTseHHocTH 1. Moprana;
pacKpbIBaTh COJIepKaHUE padOThI

T. Moprana 1o cuerieHHOMY
HACJIEJOBAHUIO T€HOB U IPUYHHBI
HapyILIEHUs CUEIICHNS] MEXK LY T€HAMHU.
3anuceIBaTh CXEMbI CKPEIMBAHUS

IIPY CLECINICHHOM HACJIEI0BAHWH,
OOBSACHSTH NPUUMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATH YACIIO TPYIIIT
CUEIJICHUSI TEHOB; PEIIAaTh TEHETUYECKHE
34144 HA CLCIUIEHHOE HACJIEA0BaHUE
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y Ap030(HIIBI HAa TOTOBBIX
MHUKpOIIpernapaTax»

6.5 | ['eneruka nona. I'eneTnka noma. XpoMOCOMHOE PackpbIBaTh cofepkaHue TEPMUHOB
Hacnenosanue OIIpeaeIeHHE oNIa. AYTOCOMBI U TIOHATHUI: XPOMOCOMHBIN Habop,
IIPU3HAKOB, Y TIOJIOBBIE XpOMOCOMBI. ['OMOrameTHbie | ayTOCOMBI, TIOJIOBBIC XPOMOCOMBI,
CLCIUICHHBIX C ITOJIOM Y T€TEPOTraMETHBIE OPraHU3MBI. rOMOTr'aMETHBIN I0JI, TETEPOraMETHBIN

HacnegoBanue npu3HaKkoB, CUEIJIEHHBIX | ITOJI, CLICIUIEHHOE C II0JIOM HACJIEJOBAaHUE
C II0JIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBACHATH HUTOJIOTMYECKUE OCHOBBI
Ilopmpemuwi: I'. Menpaens, T. Mopras, XPOMOCOMHOT'0 MEXaHU3MAa ONPEACIEHUS
H.N. BaBuios. [10J1a y pa3IMYHBIX OPraHU3MOB.
Tabnuywl u cxemvi: «I'eHeTHKa 110J1aY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIENOBaHUS, HACJICI0BAHNS IIPU3HAKOB, CLICILIEHHBIX
CLEIUICHHOTO C ITOJIOM», «KapruoThIibl U HE CLCIUICHHBIX CIIoJIoM. Pemarts
YeJIOBEKa U KMBOTHBIX) IFCHETUYECKUE 3a/1a4d Ha HACJICJOBAHUE
CLEIUICHHBIX C II0JIOM IIPU3HAKOB

6.6 | 1I3MeH4YnBOCT®. N3menunBOCTh. BUabI N3MEHUNBOCTH: PackpsIBaTh copepkaHue TEPMUHOB
Henacnencresennas HEHACJICICTBCHHAs U HACJICICTBCHHASL. Y NIOHATUHN: U3MEHYNUBOCTb,
U3MEHYUBOCTD Ponsb cpenpl B HEHACIIEICTBEHHON HACJICACTBCHHAs U3MEHUUBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOIU(UKAITMOHHON U3MEHYUBOCTH.
BapuanuunonHsbii psa v BapualiOHHas
KkpuBas. Hopma peakuuu npusHaxa.
KosnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOPMA PEaKLIUHU.
CpoiicTBaMoAM(PUKALIMOHHOM
U3MEHYUBOCTH.

HEHACJIEJICTBEHHAs! U3MEHUYUBOCTb,
MoAU(UKAIIMOHHAS U3MEHYUBOCTD,
BApUALIMOHHBIN psiJ, BApUAHTA,
BapuallMOHHAsl KpHBasl, MPU3HAK,
HOpPMAa PEAKLINH, KOJIMYECTBEHHbBIE
Y KQUECTBECHHbBIC IPU3HAKH.
KnaccuduimpoBatb BUIbI
M3MEHYMBOCTH U BBISBIISITH UX
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JHemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHUYHBOCTHY, «MoaudukarmonHas
U3MEHYUBOCTDHY.

Jlabopamopnvie u npakmuueckue
paoomuwl:

Jlabopatopnas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psijia

Y BApUALMOHHOW KPUBOM»

Ounonornyeckue 0COOEHHOCTH.
[TepeuncnsaTs cBOMCTBA
MOAU(PUKAIIMOHHON N3MEHUYUBOCTU

U OOBSCHATH €€ 3HAUCHUE

JUIS1 OPTaHU3MOB.

PaznuyaTh KOIMYECTBEHHBIE

Y KQUECTBEHHbIE NIPU3HAKH; CTPOUTD
BAPUALIMOHHBIN P, BAPUALTMOHHYIO
KPUBYIO, BBIYUCIIATH CPEIHEE 3HAUCHHE
MpU3HaKa

6.7

HaCJ'IeIICTBGHHaH
N3MCHYHNBOCTD

HacneacTBenHasi, Uiy reHOTUITHYECKast
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYHUBOCTb.

Knaccudukanus myTaiuii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.
YacToTa 1 NpUYNHBI MyTaLU K.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pu3, H. N1. BaBunos.

Tabauyvl u cxemol: «MyTalMOHHAS

PackpriBath conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYHMBOCTb, KOMOWHATUBHAS
U3MEHYUBOCTb, MyTallUOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallNU:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNION NS, aHCYIIIION WA, MyTar CHEI.

XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; (OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEACTBEHHOM N3MEHUHNBOCTH

H. 1. BaBuiioBa u 0OBSICHATE €r0
3HAYEHUEISI OMOJOTHU M CEJCKIMH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TCHOMHBIE U IPUBOJIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH IPUUMHBI BOSHUKHOBEHUS
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U3MEHYUBOCTHY.

Obopyodosanue: MUKPOCKOII,
Mukpomnpenapar «/po3zodpuna» (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
Tesa); KOMHATHbBIE PACTEHHUS C IECTPO
OKPAaCKOM JINCTHEB.

Jlabopamopnbsie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIuil y 1po30(Q bl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MyTalui, posib (PaKTOPOB-MYTareHOB.
CpaBHUBaTh BUBI MyTallU; BBISBISTH
IIPUYUHBI HACJIEACTBEHHOU
U3MEHYMBOCTH, UCTOUHUKHU MYTarceHOB
B OKpYyXarolei cpene (KOCBEHHO).
XapaxkTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U H3MEHUUBOCTb

6.8

['eneTuka 4yegoBeka

I'enetruka yenoseka. Kapuorun
YeJIOBEKa.

OcCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKU.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
F€HOTUITUPOBAHUE, B TOM UYHCIIE

¢ nomouipto [1I[P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HaCJICACTBEHHOM
MPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE
0ose3an. ComaTH4YeCKue

Y TCHEPATUBHBIC MyTallUH.

PackpriBaTh cofiepkaHuE TEPMUHOB

Y TIOHSATUH: KapUOTHUI YeJIOBEKa,
[IUTOTEHETHYECKUN METOI,
TeHEAIOTUIECKUI METO/T, POAOCIOBHEIE,
OJM3HELIOBBI METO/I, HACIIEACTBCHHBIE
0omne3Hu: (MOHOTECHHBIE,

C HACJIEICTBEHHON
PEIPACIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETUIECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsTb 0cOOEHHOCTH U3yUEHUS
TeHETHUKH YEJIOBEKa; MPUBOJIUTH
PUMEpPHI HACJIEICTBEHHBIX O0JIe3HEH
YeJ0BeKa, XapaKTepHU30BaTh METOIbI UX
npo(UIaKTUKN; 0O0CHOBBIBATH 3HAUECHUE
MEIMKO-TE€HETHYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
pOoUIAKTUKY U JICUCHUS TCHETUISCKUX
OonesHeil. MeauKko-TeHETHIECKOe
KOHCYJIbTHPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOW I'eHEeTUKHU

B IIPEIOTBPAIIICHUH U JICUCHUN
TCHETHYECKUX 3a00JICBaHMI YEIIOBEKA.
Jemoncmpayuu:

Tabnuywvl u cxemwi: «HacnemoBanue
pesyc-paktopay, «['eHeTuka rpymnm
KPOBUY.

Jlabopamopnsle u npakmuueckue
pabomol:

[TpakTuaeckas pabora Ne 2.
«CocraBiieHHE W aHAJIA3 POIOCITOBHBIX
YEITOBEKa»

KOHCYJIbTUPOBaHU.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE TPU3HAKH
YEJIOBEKA.

CocTaBisTh U aHATU3UPOBATH
POJIOCIIOBHBIE YEJIOBEKA

HTtoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUM
7.1 | Cenexuus Kak HayKa 1 Cernekuust Kak HayKa U Mpoliecc. PackpriBaTh comepkaHue TEPMUHOB

U TIpoIecc

3apOoKIECHUE CENEKINU U JOMECTUKALIUS.
Yuenue H. . BaBunosa o nenrpax
MHOT000pa3us U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

[{eHTpbI MPOUCXOKICHHS JOMAITHUX
KUBOTHBIX.

Coprt, nopoja, mramm.

Y TIOHATHUM: CEJIEKLIHs], COPT, MOPOAa,
ITaMM, JIOMECTHKAIHS,

WJIM OJTOMAIITHUBAHUE, [ICHTPHI
MHOT000pa3us U MPOUCXOKICHUS
KYyJIbTYPHBIX paCTCHUHN

U KUBOTHBIX, TUOPHUIN3AIINSA,
MCKYCCTBEHHBIN 0TOOD.

53



JHemoncmpayuu:

Ilopmpemwi: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «L{leHTpBI
MHOT000pa3usi U MPOUCXOKICHUS
KYJbTYPHBIXpAaCTeHUI», «I1opobl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJSIKY TIII0I0B

Y KOPHEIUIOJ0B IUKUX (PopM u
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CeabCKOX035HCTBEHHBIC
pacTeHHsD)

Ha3biBaTh U CpaBHUBATH OCHOBHBIE
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunosa

0 IIEHTPAaX MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3BbIBATH UX MECTOIMOJIOKEHUE
C 0YaraMu BO3HUKHOBEHUS IPEBHENIIINX
[MABWJIN3AIINN.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
YKUBOTHBIX U UX JUKHUX IIPEKOB.
OueHnBaTh POJIb CEJIEKIINU

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0€30IacHOCTH YeJI0BEYECTBa

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblii 1 UHANBUAYAIbHBIN OTOOPHI
B CEJICKIMU PACTEHUHA U KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPEILIMBAHUE —
uHOpuAuHT. Yucras TuHUs.
CkpenmBaHue YUCThIX JTUHUN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtaaneHHas
TUOpUIU3AIHS U €CYCIIeXH.
HckycCTBEHHBIM MyTareHes3 U Mojay4yeHue
MOJUIIONIOB. JIOCTHIKEHUS CENEeKINN

PackpbIBaTh copepkaHue TEPMUHOB

Y TIOHSTHUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBbI 0TOOP, THAMBUAYAJIbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOACTBEHHOE
CKpELIMBaHUE, YUCTAasl JIMHUSA, T€TEPO3UC,
HEPOJICTBEHHOE CKPELIMBAaHUE,
VCKYCCTBEHHBIH MYyTarcHes,
nosuronibl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOro

Y UHIUBUYaJTbHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJAJIEHHOM ), CHOCOOBI MOTY4YEHUs
MOJIUTIIIOUIOB.
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pacTeHul, )KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

llopmpemuwi: Y. B. MuuypuHs,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanus», «PaboTsl akagemMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopydosanue: MyJSKU TIOA0B U
KOPHEIUIOZ0B TUKUX (popM u
KYJIBTYPHBIX COPTOB PaCTEHUH.
Jlabopamopnule u npakmuuecxkue
pabomot:

Okckypeusi « OCHOBHBIE METOBI U
JTOCTKEHUSI CEJIEKIINK PACTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IIEMEHHYI0 depmy,
COPTOUCTIBITATENILHBINA Y4aCTOK

WJIU TETTUYHOE XO3SIMCTBO)

[TpuBOINTE PUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexnonorus
KaK OTpacJb
MPOM3BO/JICTBA

buorexnonorus KakK OTpacib
IPOU3BOJCTBA. | €HHAs MHKEHEPUs.
Otanbl co3nanus pekomOuHanTHOUM JIHK
Y TPAHCTEHHBIX OpraHu3MoB. Knerounas
uHxeHepus. KineTtounsle KyIbTypsl.
MUKpPOKIIOHATIBHOE Pa3MHOKEHUE
pacrennii. Knonuposanue
BBICOKOIIPOAYKTUBHBIX

PackpriBaTh conepkaHue TEpPMUHOB

Y TIOHSTUN: OMOTEXHOJIOTHS, KJIETOYHAS
VHKECHEPUSL, TCHHASIMHKEHEPU S,
KJIOHUPOBAHUE, TPAHCTEHHBIE
opranu3mbl, MO (reHeTnuecku
MOAU(DUITUPOBAHHBIC OPTaHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK
OTpAacib IPOU3BOJCTBA, OCHOBHBIE
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CEIbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTMYECKHE U STUISCKHE HpO6J’I€MBI.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OMoTexXHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPBI U KJIOHUPOBAHUE,
«KOHCTpyHpOBaHUEH TIEPEHOC TEHOB,
XPOMOCOM»

MOCTIKEHUS OMOTEXHOJIOTUHU B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3SMCTBA
1 MEIULINHEI.

[lepeunciiaTh U XapaKTepHU30BaTh
OCHOBHBIEMETOIBI U JTOCTHIKECHUS
OMOUH)KEHEPHU.

OOCyX1aTh SKOJOTUYECKHE

1 dTUYECKHE aCIeKThl HEKOTOPBIX
HCCJIeJOBAaHHI B 00JIaCTH
OonoTexHOMOTHH (KJIOHHPOBAHUSA,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIpaBJICHHOTO W3MEHEHHUS TeHOMA

1 CO3/IaHUs TPAHCTCHHBIX OPTaHU3MOB)

HToro yacos 110 Teme 3
Pe3epBHoe Bpemst 1
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOIT'PAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOro rpeaMera

Ne
/11

KomnuectBO
YacoB

[IporpamMmmHOE conepranue

OCHOBHBIE BUIBI JICATCIIBHOCTH
00yJaromuxcs

Tema 1. DBoJMIOLHOHHAA OHOJIOTUA

1.1 | DBoaronys U METOIBI

€€ U3YUYCHHUS

1

[IpeanochbUIKM BOBHUKHOBEHUS
ABOJIFOIIMOHHOUN TEOPHUH. DBOITIOLIMOHHAS
TEOPUs U €€ MECTO B OMOJIOTUH.
Bimstnue 3BOIIOIMOHHOM TEOpUHN

Ha pa3BUTHE OMOJIOTUU U APYTUXHAYK.
CBueTENHCTBA SBOJIOLUU.
[laneoHTONOrNYECKHE:
MIOCJIEIOBATEIBHOCTb MOSIBJICHHS BUJIOB
B MAJICOHTOJIOTUYECKOM JIETOHUCH,
nepexoaHbie (POPMBI.
buoreorpaduueckue: cxoacTBo

U paznuune ¢ayH udIop MaTEpUKOB
U OCTPOBOB. DMOPHOJIOTUYECKHE!
CXO/ICTBAM Pa3IUYUs SMOPHOHOB Pa3HbIX
BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AHATOMUYECKHE:
TOMOJIOTUYHbBIE, aHAJIOTUYHbIE,
pPYJIMMEHTapHBIE OpraHbl, ATABU3MBI.
MonekynsapHO-OMOXUMUYECKUE:
CXOJCTBO MEXAHU3MOB
HACJIEJICTBEHHOCTH M OCHOBHBIX

PackpriBaTh coiep:kaHre TEPMUHOB
Y TIOHSITUI: SBOJIIOIUS, IEPEXOTHBIC
(hopMbl, PUITOTEHETUYECKUE PSJIbI,
BU/IBI-2HJIEMUKH, BUBI-PEITUKTHI,
3aKOH 3apOJIBIIIEBOTO CXOJICTBA,
OMOreHETUYECCKUIM 3aKO0H,
TOMOJIOTUYHBIC Y AaHAJIOTUYHBIC
OpraHbl, pyJIUMEHTAPHBIC OPTaHbI,
aTaBU3MBI.

[TepeuncasaTh OCHOBHBIC ATAIbl PA3BUTHUS
ABOJIFOIIUOHHOUN TEOPUHU.
XapakTepu3oBaTh CBHJICTEIIHCTBA
ABOJIIOIIUN: TIaJICOHTOJIOTHYECKHUE,
ouoreorpaduueckue,
AMOPHUOJIOTHYECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHYCCKHE.

[IpuBOANTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHu3MoB, (PUIOTCHETUIECKUX
PAIOB.

[IpuBoUTh (HOPMYJIMPOBKH 3aKOHOB
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MeTab0IMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

Ilopmpemuwi: K. Jlunnen, X. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkens, ®. Mrosuiep.
Tabnuywvl u cxemol: «PazBurue
OpPraHUYECKOro MUpa Ha 3eMJie,
penbedHbie TAOIUIIBI «3apOIBIIIH
MMO3BOHOYHBIX YKUBOTHBIX),
«ApXEONTEPUKCH.

Obopyoosanue: duoreorpapuieckas
KapTa MUPA; KOJJIEKIUI «DopMbl
COXPAHHOCTHU MCKOTAEMBbIX KUBOTHBIX
Y pacTeHUI»; BIaXKHBIE MTperapaThl
«Pa3BuTHe Hacekomoroy, «Pa3Butue

JISATYILKA

OMOreHETUYECKOTO U 3apOJbIIIICBOTO
CcXoAacTBa

1.2

Ucrtopus pazsutus
MPEICTABICHU I
00 PBOJTIOIH

OposmonmonHas teopus Y. JlapBuHa.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKyIIIME CUITBI
ABOJIFOLIUU BUIOB 10 /[apBuHY
(M30BITOYHOE PA3MHOKEHUE

IIPU OTPAHUYEHHOCTH PECYPCOB,
HEOoNnpeeJIeHHass U3MEHYUBOCTb,
6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTHyecKasi TEOpHsl SBOIIOLUN

PackpsiBaTh conepkaHue TEpPMUHOB

Y MOHSTHUI: CUCTEMAaTHKa, €CTECCTBECHHBIN
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTb OCHOBHBIE
ABOJIOLIMOHHBIC UJI€H, KOHLICIIIIUX

Y TEOPUU; CPABHUBATH B3IJISIAbIHA BU/T
u sBosmonuio K. Jlnnnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JInHHES B pa3BUTHE
CUCTEMATUKH U OOBSCHITH MPUHITUTIBI
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(CTD) u ee OCHOBHBICTIONIOKEHUSI.

Hemoncmpayuu:

lopmpemuwi: K. JIluanen, XK. b. Jlamapk,
Y. dapBuH.

Tabnuyvl u cxemor: «llomymsmmy,
«Kapra-cxema MapuipyTa myTemecTBUs
Y. NapBunay, «®@opMbl 00pbObI

3a CyLIEeCTBOBaHUE», « ECTECTBEHHBIN
ot0op», «MHOroo0pasue cCopToB
pacteHui», «MHorooOpasue nopoj
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIEPKAHNE

Y 3HAYEHHUE FBOJIFOIMOHHON KOHLIETILINH
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHbIE

U COLIMAIbHO-D)KOHOMUYECKUE
MPEANOCHUIKM BOBHUKHOBEHUS
ABOJTIONMOHHON Teopuun Y. /lapBuHa.
PackpbIBaTh coaepkaHKe IBOJIIOIMOHHON
teopun. /lapBuna; cpaBHUBaTh
HEONPEIEICHHYIO U OIPEACIICHHYIO
WU3MEHYHUBOCTbh, €CTECTBEHHBIN U
HCKYCCTBEHHBINA 0TOOD, PopMbI OOPHOBI
3a CyIIECTBOBAHUE.

OnuchIBaTh MOJIOKEHUS CHHTETUYECKON
teopuu »Boonnu (CTD) u 0OBICHATH
ee 3HaueHue JUISIOMOIOrHH

13

Bun: kpurepun n
CTPYKTYpa.
[TomynsAnus kak Kax
JJIEMEHTapHast
€AVHMIA BUJA

MuxkposBostorus. [lomymnsmus kak
€MHULIABUIA U IBOIOLIUH.
Hemoncmpayuu:

Tabnuyvt u cxemor: «llomymnsiumy,
«MyTanmoHHas U3MEHUYHUBOCThY.
ObopyoosaHue: MUKPOCKOTI,
MuKkpornpenapar «JIpo3oduna» (Hopma,
MyTaru (OPMBIKPBUTEEB U OKPACKH
Tena), MoJenb-anminkanus «llepexkpect
XPOMOCOM.

PackpsiBaTh coep:kaHre TEPMUHOB

Y TIOHSTHI :MUKPOIBOJTIOIIHS, BUI,
KpUTEPHUH BUA, apeat, MOy,
reHoOH I, MyTaIluu, KOMOUHAIINT
T'CHOB.

XapakTepru30BaTh BUJI KaK OCHOBHYIO
CUCTEMATHUYECKYIO SIUHUILY

U 1IEJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
Boinenste kputepun Buia
(Mopdomoruueckuit, PU3NOIOTUIECKUH,
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Jlabopamopuwie u npakmuueckue
paoomoi:

JlaGoparopnas padora Ne 1. «CpaBHeHuHE
BUJIOB 10 MOP(POJIOTUYECKOMY
KPUTEPHIO»

OMOXMMHYECKHH, TEHETUUECKU,
AKOJIOTMYECKUM, reorpaduuecKuii)

Y IPUMEHATH KPUTEPUU ISl OITUCAHUS
KOHKPETHBIX BUJIOB.
XapaKkTepu30BaTh MOIMYISALNI0 KaK
CTPYKTYPHYIOEIWHUILY BUIA U
3BOJIIOLINH.

OnuceIBaTh NOMYJIAIMIO IO OCHOBHBIM

MOKa3aTessiM: COCTaB, CTPYKTypa

1.4 | JIBuxyiue Cuibl JBuxyuine cuibl (pakTopsl)3Boiouun | PackpbeiBaTh cofepxaHue TEPMUHOB
(a11emMeHTapHbIE BUJIOB B IpUpoJe. MyTalmOHHbIN Y TIOHATHUI: KOMOWHATHUBHAS
(baKkTOpBI) IBOIIOLIU IPOLECC U KOMOMHATUBHAs U3MEHYUBOCTb, MyTaIlU{, MyTallHOHHBIN
M3MEHYMBOCTD. [[OMyIs1IMOHHBIE BOJIHBI | POLIECC, MOIMYJISIIUOHHBIE BOJIHBI,
u apeid renos. M3omnsmus u murpanuus. | apeiid reHoB, U30JIALMS, MUTPALUU.
Hemoncmpayuu: XapakTepu30BaTh FJIEMEHTAPHBIC
Tabauywl u cxemvl: «JIBUKYILINE CUITBI (akTOpbI 3BOJTIOLUU: MYTAallMOHHBIN
DBOJIFOLIAN npouecc, KOMOMHATUBHAs
W3MEHYUBOCTb, IOMYJIALIMOHHBIE BOJIHBI,
Jpeiid TeHOB, N30, MUTPALIHS.
YcraHnaBiMBaTh NIPUYUHHO-
CJIEICTBEHHBIE CBSI3H MEK]Y
MEXaHU3MOM M PE3YIIBTATOM JIEUCTBUSA
JBIKYIIMX CUJT (3JIEMEHTAPHBIX
(baKTOpOB) ABOJIOLIUU
1.5 | EcTecTBenHsbIi 0TOOD EctecTBennsbIit 0TO0p — HanpaBsitonuit | PackpeiBaTh conepxaHue TEPMHUHOB

u ero (hopmbl

(bakTOp IBOIIOLINH.
®opmbl €CTeCTBEHHOT00TOOpA.

Y TIOHSATHI: €CTeCTBEHHBIN 0TOOD,
O6opr0a 3a CyIecTBOBAHHE.
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Jemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «boprda 3a CylecCTBOBAHUE)

OnuceIBaTh MEXaHU3M JIEHCTBHUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatbh GOPMBI €CTECTBEHHOTO
otbopa (IBWXYIIUN, CTAOMIM3UPYIOLTUH,
JTU3PYIITUBHBIN) H CPAaBHUBATH X MEXKIY
CO0OH.

XapakrepusoBaTh 00pb0y

3a CYIIECTBOBAaHUE U CPAaBHUBATH €€
BU/JIbI (MEKBUJIOBas, BHYTPUBHUIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(hakTOpamMu BHEIIHEU CPEJIbI)

1.6

Pesynbrarsr
ABOJTIOIIHH:
MPUCTIOCOOJIEHHOCTh
OpTaHU3MOB U
BUJ1000pa30BaHKE

[IpucnocobIeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3BoJitoruu. [Ipumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
Apomoph0o3bl 1 HIroa ANTAIHH.
Buau Bumoobpa3oBaHue.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHJI000pa30BaHMs: reorpaguieckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemoi:
«IIpucnoco6IeHHOCTh OPTAHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHUE»,
«IKOIIOTUYECKOE BUI000PA30BaHUEC.
ObopyoosaHue:

KoJutekIus «[Ipumepsl 3aMTHBHIX
MPUCTIOCOOJICHUM Y 5KUBOTHBIX),

PackpbiBath conepxaHue TEPMUHOB

Y TIOHSATUM : TPUCTTIOCOOJICHHOCTb,
MTOKPOBUTEIILCTBEHHAS U
npenocTeperamolas oKpacka,
MacCKHUpPOBKa, BU000pa30BaHUE.
OnuceIBaTh MEXaHNW3M BOSHUKHOBEHUS
MPUCIIOCOOJICHUI Y OpraHU3MOB.
BBIABIATH 110 M300paKCHUSAM, HA KUBBIX
1 (PUKCUPOBAHHBIX MperapaTax MpUMEphI
MIPUCIIOCOOJICHHOCTH PAaCTCHUI

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHus, TOKa3bIBaTh OTHOCUTEIHHYIO
1eJIeCO00Pa3HOCTh MPUCTIOCOOJICHUH.
XapakTepu3oBaTh CIOCOObI

¥ MEXaHU3MbI BUJI000Pa30BaHUS;
OIKCHIBATh U CPAaBHUBATH OCHOBHBIC
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KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOp IUI0I0B

U CEeMsH.

Jlabopamopnvle u npakmuueckue
paoomowi:

JlabGopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIILHOTO XapaKTepay

(bOopMBI 3KOJOTUYECKOTO
U reorpaduyeckoroBu000pa3oBaHus

1.7

Hamnpasnenus u mytu
MaKpO3BOIIOLUN

Makpo3Bosronus.

DopMbI IBOITIOIUH: (pUsIeTHYECKas,
JIMBEPTreHTHAs, KOHBEPTE€HTHAs,
napayuiensHas. HeoOpatumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HeCTIEIUATIM3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromias cnenuanan3amnus.
AnanTvBHas paavanusl.
Jemoncmpayuu:

Ilopmpempsi: A. H. CeBep1ioB.
Tabauyvt u cxemol: «ApoMopdo3bD»,
«anoamanrarumy, «O0mmas
JIeTeHEePaLIs.

Obopyoosanue: moneib « OCHOBHBIC
HaIpaBJICHUS DBOJIIOIUNY; 00bEMHAs
Mozenb « CTpOeHHE TOJI0BHOTO MO3Tra
MMO3BOHOYHBIX)

PackpeiBaTh cojiepkaHue TEPMHUHOB

Y TIOHSTUI: MaKpOIBOTIOIUS, (prtOoreHe3,
OMOJIOTHYECKHUI MPOTrpecc U perpecc,
apomop}o3, uaroamanrarus, oomas
JeTeHepalys, afanTUBHAS PaHaIIHsl.
XapakTepru3oBaTh (POPMBI IBOITFOITHH.
BoisBiiatTs apomopo3sl

U UANOAJANTAIlliy ypacTeHUN

1 )KUBOTHBIX.

CpaBHUBaTh OHMOJOTHUECKUU IPOrpecc
1 OMOJIOTHYECKUM perpecc, apoMopdo3,
UIN0AIANITAIIAI0 U OOIIIYIO
JICTeHEPAIIHIO.

BoIABIATH B3aUMOCBSI3M MEKITY MY TSIMH
Y HaIIPaBJICHUSAMH DBOJTFOITUU

Y PACTE€HUN U KUBOTHBIX

Hroro 4yacoB 1o teme
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Tema 2. Bo3HnkHOBeHME M pa3BUTHE KM3HU HA 3emuie

2.1 | Ucropus xu3Hu

Ha 3eMJIe U METOIbI
€€ U3y4CHUs.
I'unore3nl
MIPOUCXOKICHUS
’KM3HHU Ha 3eMiie

2

JloHayuyHbI€ MMPEICTABICHUS

0 3apoXJeHUM XU3HU. HayuHbie
TUIIOTE3bl BOBHUKHOBEHUS )KU3HU

Ha 3emJie: aOMOTeHE3 UITAaHCTIEPMHUSL.
XuUMHUYECKask SBOJIOLHS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIbHOE TOATBEPKICHUE
XUMHYECKOM ABOTIOIUH.

HaganpHbIC 3Tanbl OMOIOTHYECKOM
sBosironnu. ['unoreza PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHHE MIPOTOKJIETKHU.
ITepBbIe KJIETKU U UX DBOJTIOLIMSI.
DopMHUPOBAHUE OCHOBHBIX IPYTIIT
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpemeur:

®. Penu, JI. [Tactep, C. Mumnep,

A. W. Onapun, I'. FOpwu.

Tabauywl u cxemvl: «BO3HHKHOBEHUE
CoaHEYHOM CHCTEMBIDY,

«Pa3BuUTHE OPraHMYECKOTO MUPAY,
«PacturenpHas kieTkay, « KuBoTHast
KiIeTkay, «[IpokapuoTnueckas
KJICTKA)

PackpbIBaTh cojiep:kaHrie TEPMUHOB

Y MTOHSITUH: KpEeallMOHU3M, aOHOTeHE3,
BUTAJIN3M, [MaHCTIEPMUs, OMOII033,
KOallepBaThl, IPOOUOHTHI, CHMOUOTEHE3.
XapakTepu30BaTh METO/IbI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMIJIH.
[lepeuncnsaTb OCHOBHBIE TAIbl
XUMHUYECKON HOMOJIOrMYeCcKOn
ABOJTIOIUU.

N3narath cosiepkaHue rurnoTe3 U TeOpuid
BO3HUKHOBEHUS KU3HU HA 3eMJie
(KpeanimoHU3Ma, CaMOINPOU3BOJILHOTO
3apOKIeHUs] (CTIOHTAHHOTO),
nancnepmuu, runore3sl PHK-Mupa).
OnuceiBaTh 3kcniepuMenTsl C. Mumiepa
u I'. FOpu no noay4yeHuto OpraHnvecKux
BEILIECTB U3 HEOPraHUYECKUX ITyTEM
a0MOTeHHOTO CUHTE3a
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2.2

OCHOBHBIE 3TaIIbI
SBOJIIOIIAHN
OpraHUYECKOTO MUpa
Ha 3emJie, pa3BUTHE
KU3HU 110 dpaM U
nepuoiam

PazBuTHe )x13HHA Ha 3eMJie IO ApaM

u niepuojam. Karapxeii. Apxerckas

Y IpoTepo3oickas psl. [1aneoszorickas
apa U €€ NePHoIbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JIEBOHCKNW, KAMEHHOYTOJIbHBIN,
IIEPMCKHI.

Me3so301icKas 3pa ¥ €€ IEPUOJIBL:
TPUACOBBIN, FOPCKUI, MEJIOBOM.
Kalino3oiickas spa 1 €€ Iepuo/Ibl:
MajJeO0reHOBBIN, HEOT€HOBBIH,
AHTPONOT€HOBBIM.

XapakTepucTrKa KJinMara

Y F€0JIOTUYECKUX ITpolieccoB. OCHOBHBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBLHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHui 1 )KUBOTHBIX. [losiBIEHNME,
pacUBET ¥ BEIMUPAHUE TPYIIN )KUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «Pa3zputne
OPTraHUYECKOTO MUPay,
TCOXPOHOJIOTHYCCKAs Ta0IHIIA;
KOJUTEKIIHS «DPOpPMBbI COXpAHHOCTH
HCKOTIa€MBbIX YKUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuueckue
paoomot:

PackpriBaTh coziepxaHue TEPMUHOB
Y TIOHSTHI: 30H, 3pa, NEPUO/I,
apoMop(0o3bl, UINOANANTAIINH.
3HaTh MOCIIEA0BATENBHOCTh JOHOB!
KaTapxeu, apxeu, mpoTepo30u,
(dhanepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKAas,
M€3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KeMOpHUICKUI, OPTOBUKCKHIA,
CUITYPUHCKHUI, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUH,
TPUACOBBIN, FOPCKUI, MEJIOBOM,
[TaJIEOTEHOBBIN U HEOI'€HOBBI,
AHTPOIIOT€HOBBIM.

XapakTepu30BaTh OCHOBHbIE COOBITHS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

I10 APaM U [IEPUOIAM I'€0JIOTUUECKON
HCTOPUU; ATAIlbl PA3BUTHS
PACTUTENBHOIO ¥ dKUBOTHOTO MUDA.
Boraenuts riaaBHbie apoMop(o3bl
PAaCTEHUH U )KUBOTHBIX.

CpaBHUBaTh MEX]1y OO0
MPENCTABUTENIEH CUCTEMATHYECKUX
TPYIII OPTraHKU3MOB, BBISIBISIT UYEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBHSIM KU3HU

64



[Ipaktuueckas padota Ne 1. «M3yuenue
HCKOTIAeMBIX OCTaTKOB PACTEHUM

Y JKUBOTHBIX B KOJUICKITUSIX).
DKCKypcust « DBOJIOLHS
OpraHU4YEeCKOro MHUpa Ha 3eMJIe»

(B ecTeCTBEHHO-Hay4HbIN
WINKpPAaeBEeTUECKUI My3eil)

2.3 | CoBpeMeHHas CucremMa OpraHm4ecKkoro Mupa Kak PackpeiBath conepxaHne TEPMUHOB
cucreMa OTpakeHHe SBOTIONUH. OCHOBHEIE Y [IOHATHUH: CHCTEMATUKA, UCKYCCTBEHHAs
OpPraHu4eCcKOro Mupa CHUCTEMAaTUYCCKUE TPYMIIBI OPIraHU3MOB. | U €CTECTBEHHAs KJIACCHU(pUKAIIU,

Hemoncmpayuu: OMHapHasg HOMEHKJIaTypa, TPUHIUI
Tabauywl u cxemor: «CoBpeMeHHas HCPAPXUIHOCTH.
CUCTEMA OPraHUYECKOTO MHUPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHMYECKOI'0 MHUpa
2.4 | DBoMIOIMS YeIOBeKa DBoJIFOLMSA YeT0BEKa. AHTPONOJIOTHS PackpeiBaTh cosiepxaHne TEPMUHOB

(anTpOMIOTEHE3)

KaK Hayka. Pa3BuTue npeacraBieHUi
O MPOUCXOKICHUU YeI0oBeKa. MeTo bl
M3y4deHHs aHTponoreHesa. Cxoacrtaa
Y Pa3IM4uusl YEJIOBEKa U )KMBOTHBIX.

CucremaTnueckoe MoJIoKeHHE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: U. [lapBuH.
Tabauywl u cxemovr: «CpaBHEHUE
AHATOMUYECKUX YEePT CTPOCHUS
YeJIOBEeKa M YeJIOBEKOOOPa3HbIX
00€3bsIH.

Obopyoosanue: CIETKU

Y TIOHSITHIL: aHTPOTIOJIOT Usl,
AHTPOINOTEHE3, YEIIOBEK PAa3yMHBIN
(Homo sapiens), nOpsiMOXOXK/€HHUE,
BTOpasi CUTHAJIbHAs CUCTEMA.
[lepeunciiaATh 3a1a41 aHTPOITOJIOT UM,
ATAIBICTAHOBIICHUS U Pa3BUTHS
IIPEICTABICHUN O IPOUCXOKICHUU
YeJI0BEKa.

W3naraTe OCHOBHBIE MOJIOKEHUS
teopun Y. /[apBuHA, KPUTHYECKH
OLICHMBATh HEHAYYHYIOMH()OPMALINIO
O TIPOUCXOKIECHUN YEJIOBEKA.
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WIMH300pKEHUST KAMCHHBIX OPYIUH
NEPBOOBITHOTO YEIOBEKa: KaMHH-
qomepsl, pyousa, ckpedia

3HaTh CUCTEMATHYECKOE MOJI0KEHUE
Buaa Homo sapiens, mepeducisiTh ero
MOp(}OoTOrO-aHATOMUYECKUE TPU3HAKU
pa3HOTO YPOBHS (THI, KJIACC, OTPSI

u Jp.).

YcTanaBIMBaTh YEPTHI CXOJCTBA U
pa3ITUYNiYeoBeKa 1 )KUBOTHBIX.
OOBSICHATH U OLICHUBATH 3HAYCHUE
HAyYHBIX 3HAHUH O TIPOUCXOKICHUN
YeJIOBEKa NIl TOHMMAaHUS MECTa M POJIH
YeloBeKa B MPUPOJIEC

2.5

JIBrKy11IME CUIIBI

(pakTopsr)
aHTpOIOreHe3a

JIBrkytue cuiibl ((hakTophbl)
aHTpornorenes3a. Hacinencreennas
W3MEHYHMBOCTH U €CTECTBEHHBIN OTOOP.
OO011ecTBeHHBIN 00pa3 )KU3HHU,
W3TOTOBJICHUE OPYIUH Tpya,
MBIIIJICHUE, PEUb.

Hemoncmpayuu:

Tabauysl u cxemovl: «CpaBHEHHE
aHATOMHYECKHUX YEePT CTPOCHHUS YeTIOBEKA
U 4EJI0BEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIC MECTa AJICOHTOJIOTMICCKUX
HAXOJIOK MTPEAKOBCOBPEMEHHOTO
YEIIOBEKaAY.

ObopydosaHue: MysKU
«IIpoucxoxaeHune yemoBeka
(MTaJICOHTOJIOTHYECKIE HAXOIKH )»

PackpbiBath copiepkaHrue TEPMUHOB
Y TIOHATHI: PaKTOpbl aHTPONOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
OpyAHIHAS TEITEITbHOCTD,
nosmmMophuzm.

XapaKkTepru30BaTh ABUKYIINAE CHITBI
(dakTOphI) aHTpOIIOTEHE3a:
OMOJIOTUYECKHE U COIUAJIbHEIC,
CpaBHUBATH UX MEXTY COO0M
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2.6

OCHOBHBIC craauu

OcHOBHBIC CTaauH U BCTBHU 3BOJIIOIINHA

PaCKpLIBaTI) COACPIKAHUC TCPMHUHOB

ABOJIIOLIMM YEJIOBEKA YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek Y TIOHSATHIA: aBCTPAJIOIIUTEK, YETTOBEK
yMeIbii, YenoBek NpsAMOXOASIINM, YMEJIbIN, YEIIOBEK MTPAMOXOIALINMT,
YenoBek HEaHAEPTAIbCKUN, UenoBek HeaHJiepTajel, KpOMaHbOHEII,
pa3yMHBII COBPEMEHHOTI'O THUIIA. HEOJIUTUYECKAS] PEBOJIIOLINS,
Haxoaku nckonaeMbIx OCTaHKOB, MEPBOOBITHOE UCKYCCTBO.

BpeMsl CYIIIECTBOBaHMUsI, 00JIACTh XapaxkTepu3oBaTh U CPAaBHUBATH MEXKIY
pacrpocTpaHeHus, 00beM IroJIOBHOTO co00l OCHOBHBIE CTAJIUU IBOJIIOIIUU
Mo3ra, 00pa3 )KU3HU, OPYAHSL. YeJI0BeKa: XPOHOJIOTHYECKHI BO3PACT,
Jemoncmpayuu: apeaJ pacrnpocTpaHeHusl, 00beM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pas3 KU3HU
MaJ€OHTOJIOTUYECKUX HAXOJIOK IPEAKOB | U OPYyAUs Tpyia
COBPEMEHHOI'0 YEJIOBEKAY,
«/lpeBHenmme mroan», «/Ipesnue
moan», «IlepBbie COBpEMEHHBIE JIFOIN.
OO6opyioBaHue: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCThI
aBCTpaJIONUTEKA, MUTEKAHTPOIIA,
HEaHIepPTAIblIa, KPOMAHbOHIIA); CIEIKU
WM U300paXeHUsl KAMEHHBIX Oy
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
YoIrepsl, pyousna, ckpeda

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHbBIE PackpsiBaTh copep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTanyuyu 4ejaoBeKa

OOJBITIME pachl: €BPOIICOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJouaHas
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uaTcko-aMepUKaHCKas).

Y TOHSITUH: pachl, paCOT€HE3, COLHAa-
JIApBUHU3M, PACU3M, METHUCALIHSI.
XapakTepu30BaTh U CPAaBHUBATH
MPEJICTABUTEIIENYETIOBEYECKUX Pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIICH YEITOBEUECKUXPAC

K YCJIOBHUSIM CYIIIECTBOBaHMS. ENMHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIApBUHU3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywvl u cxemol.: «YenoBeueckue
paceD»

PacKpbIBaTh NPUYUHBI U MEXAHU3MBI
pacoreHesa, epevrcisaTh U IPUBOAUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YeJIOBEKa
K YCJIOBUSAM CpEJIbl, IPUMEPHI
MPUCTIOCOOUTEIBHOTO3HAYEHHS PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AUHCTBO Buaa Homo
sapiens, HayYHyI0 HECOCTOSITeILHOCTD
PaCOBBIX TEOPHUU, UJEH COLHUATBHOTO
JapBUHW3MA U pacu3ma

Hroro yacoB o teme

9

Tema 3. Opranu3Mbl U OKpY:KamoIIas cpeaa

3.1 | Dkonorus Kak Hayka 1 DkoJiorus Kak Hayka. 3ajjauuu paszjienbl | PackpbeiBath cojiepaHrue TEPMUHOB
HKOJIOTHUHU. Y TIOHSITU: KOJIOTHS, TTOJIEBbIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOJCHUS, IKCIIEPUMEHTHI,
DKOJIOTUYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY’KalOUIEH Cpeapl,
COBPEMEHHOI0 YEJIOBEKaA. MOJIEITUPOBAHUE, IKOJIOTHUYECKOE
Jlemoncmpayuu: MHUPOBO33PEHHE.
Iopmpempwi: A. I'ymMmO0IB1T, ITepeuncnsaTh 3a1a4m SKOJIOTHUH, €€
K. ®@. Pynwe, O. I'ekkens. pa3aenbl UCBSI3U C IPYTMMU HayKaMU.
Tabnuyvt u cxemor: kapta «lIpuponnsie | XapakTepu3oBaTh METObI
30HBI 3eMJTNY AKOJIOTMYECKUX UCCIIeIOBAHUIN

3.2 | Cpenbl obutanus u 1 Cpensl oOuTaHusi OpraHu3MoB: BojiHasA, | PackpbeiBaTh comepkaHue TEPMUHOB

IKOJIOTHUECKHE
dakTopbI

Ha3e€MHO-BO3/1ylIIHAs, [IOYBEHHAS,
BHYTpHU-OpraHU3MEHHAsL.
Okonoruyeckue GakTopsbl.
Krnaccuduxkanus s3Kk010ruueckux

Y TIOHSTHI: cpesia oOuTanusl,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTHYECKUI ONTUMYM,
OTrpaHUYMBAIOIIUNA (JIMMUTUPYIOLIUIN )
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(hakTOpOB: A0MOTHYECKHUE, ONOTHUECKHUE
U aHTPOIIOTCHHBIE.

JlelicTBHE 9KOJIOTUYECKHUX (PAKTOPOB

Ha OpraHU3MBI.

Jemoncmpayuu:

Tabauyst u cxemol: «CpenblOOUTAHUS
OpPraHU3MOB»

dakTop.

XapakTepu30BaTh yCIOBHSI CPEJT
OOUTaHMsI OPraHU3MOB;
KJIaccu(UIIUPOBATh U XapaKTEPU30BATh
HKOJIOTHYECKHE (haKTOPBI: a0MOTHYECKHUE,
OMOTHYECKUE U aHTPOIIOTEHHBIE.
OnuchIBaTh NeHCTBHE SKOIOTUIECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHUS M KU3HEIEATEIIbHOCTU
pacTeHuil U )KUBOTHBIXPA3HBIX CPEJl
oOuTaHus

3.3

AOuoTnueckue
(bakTopsI

AOGuoTtnueckue (paKTopel: CBET,
TeMIlepaTypa, BIaKHOCTb.
doronepuoauszm.IIpucnocodenus
OpPraHU3MOB K JICCTBUIO aOMOTUYECKUX
(dhaxkTopoB. BHOJIOrHYECKUEPUTMBI.
Jemoncmpayuu:

Tabauyvt u cxemol: «POTOMEPUOIUIMY.
Jlabopamopnvie u npakmuueckue
paoomowi:

JlabopaTtopnas padota No 3.
«Mopdosoruueckre 0COOEHHOCTH
pacTeHui U3 pa3HbIXMECT OOUTAHUS.
JlaGoparopHas padota Ne 4. «Biusinue
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB
KoJIeyca»

PackppIBaTh copepkaHne TEPMUHOB

U TIOHATHIA: abnoTUYecKue (haKTOPHI,
dhoTonepruoan3M, OMOIOTHUSCKUE
PHUTMBL.

AHaNMM3UpOBAThH JICUCTBUE CBETA,
TEeMITepaTyphl, BIAXKHOCTH Ha OPTaHU3MbI
Y TIPUBOJIUTH IPUMEPHI
MIPUCITIOCOOJICHHOCTH OPTraHU3MOB.
[IpoBOoANTE OMOJIOTHYCCKIE HAOTIOACHUS
1 0OPMIIATH PE3yJIbTAThl MPOBEICHHBIX
HaOIr0ICHUI
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3.4 | buornueckue buotnueckue paxropsl. Buasi PackpsIBaTh coliepkaHue TEPMUHOB
(bakTopsI OMOTUYECKUX B3aUMOCHCTBUM: U TIOHATHUI:0M0TUYECKHE (PaKTOPHI,
KOHKYPEHIUsI, XUITHUYECTBO, CUMOUO03 XUIIHUYECTBO, [TAPA3UTHU3M,
u ero opmsl. [Tapasurusm, Koomnepaiiusi, | KOHKYpEHIIN, MyTyalu3M, CUMON03,
MyTyaJi3M, KOMMEHCaJINU3M KOMMEHCAJIU3M, HaXJIeOHUUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBAapTUPAHCTBO, AMECHCAJIU3M,
AMeHcaIN3M, HEUTPAIU3M. HEUTPAIHU3M.
3HaueHHEe OMOTHYECKUX XapaxkTepu3oBaTb OMOTUYECKUE
B3aUMOJCHUCTBUH JJIs1 CYLIECTBOBAHUS (akTOpBI ¥ BUIBIB3aMMOOTHOLIEHHI
OpraHU3MOB B ITPUPOIHBIX COOOIIECTBAX. | MEXAY OpraHu3MaMu; IPUBOJUTE
Hemoncmpayuu: MIPUMEPHI B3aUMHOU
Tabauywl u cxemwl: «llnuieBbIe TS IIPUCIIOCOOIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXKIy COOOW BHUJIbI
OMOTUYECKUXB3aUMOICHCTBUN
OpraHu3MOB
3.5 | DKomoruyeckue DKOJIOTUYECKHE XAPAKTEPUCTUKH PackpsiBaTh coziepxaHue TEpMUHOB
XapaKTEPUCTUKU nonyJisiiiui. OCHOBHBIETIOKA3ATENH Y TIOHSTHHN  ITOMYJISILIKSL, YUCIIEHHOCTD,

BUIA U TIOITYJISIITAN

NOMYJISILUN: YUCIEHHOCTb, INIOTHOCTb,
POXKIaEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHaMmka 4uciIeHHOCTH
NOMYJISILNUN U €€ PEryJIALHsL.
Hemoncmpayuu:

Tabnuysl u cxemoi: «llomynsauumy,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
NOMYJSINUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnvie u npakmuyecxkue
paoomowi:

IJIOTHOCTB, POKAAEMOCTb, CMEPTHOCTb,
PUPOCT, MUTpaLsl, AMHAMUKA
YUCJIIEHHOCTH MOMYJISLUN.
XapakTepu30BaTh OCHOBHBIE IOKA3ATEIH
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISIIUN; OUCHIBATH MEXaHU3MBbI
PEryJIALNU YUCIEHHOCTH TOMYJIALINI
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[Ipaktuueckas padora Ne 2. «I[loxcuer
TJIOTHOCTH TTOMYJISIIIMIA Pa3HBIX BUIOB
PacTCHUIN

Hroro gyacoB 1o teme

5

Tema 4. Coo011ecTBa H DKOJIOTHYECKHE CHCTEMBI

4.1 | CooOmiecTBa 1 Co00111eCTBO OPTraHU3MOB — OHOIIEHO3. PackpbIBaTh coziep:kaHue TEPMUHOB
OpraHU3MOB CtpykTyphl OMOIIEHO3a: BUI0BAs, Y MIOHATHI:0MOIIEHO3, PKOCHUCTEMa,
MIPOCTPAHCTBEHHAs, TpodHuaecKas OMOreoIeH03, BUJIBI-TOMHUHAHTEI,
(rtumieBast). Buabl-1oMUHAHTHI. 9KOJIOTHMYESCKas HHUIIIA.
CBs3u B OHOIICHO3E. XapakTepu3oBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo0111eCcTBO), €I0 BUIOBYIO,
Tabauywl u cxemol. «llnmespie NEmmy, MPOCTPAHCTBEHHYIO U TPODUUECKYIO
«buo1IeHO3: COCTaB U CTPYKTYpay. CTPYKTYDBI.
Obopydosanue.: MOJENb-AIITUIMKALHS OOBACHATL POITH KOMITOHEHTOB
«Tunuruneie GUOLIEHO3BI»; TepOapHii OnoueHo3a B MOIEPIKAHMN Er0
«PacTutenpHbIE COOOIIECTBAY; CTPYKTYpBI 1 CYIICCTBOBAHMA
KouTeKis «BHOMEHO Ha OMPE/ICNICHHON TEPPUTOPUIL.
OOBSICHATH OMOJIOTHYECKUI CMBICIT
SIPYCHOCTH WJIMCTOBOM MO3aWKH.
CpaBHHMBaTh KOMITOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUIECKYIOCTPYKTYPHBI, CBS3U
MEXIy OpTaHU3MaMH
4.2 | DKOCUCTEMBI 2 DKOJIOTHYECKHUE CUCTEMBI (IKOCUCTEMBI). | PackpbIBaTh cofiep:kaHre TEPMHUHOB

" 3aKOHOMCPHOCTH
HX CYIICCTBOBAHMA

[TousiTHe 00 DKOCUCTEME
1 OMOTr€OIEHO3E.
OyHKIMOHATBHBIC KOMITOHCHTHI

Y MTOHSTHI: DKOCHUCTEMA, OMOT€0IICHO3,
MPOAYIIEHTHI, KOHCYMEHTBI, PeTyIICHTHI,
TpodHUUECKUE YPOBHH, ITUIIICBAs
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AKOCHUCTEMBI: TIPOIYIIEHThI, KOHCYMEHTHI,
PEeIYLICHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduyeckue (nMuieBsie) ypoBHU
AKOCHCTEMBI. [IHIIeBbIe MU U CETH.
OcHOBHBIC ITOKA3aTEIN YKOCUCTEMBI:
OoromMacca, MpoayKIHs. DKOJOTHISCKHE
MUpaMUIBL: IPOTYKIIHH, YUCICHHOCTH,
ouomaccel. CBOMCTBA IKOCUCTEM:
YCTOWYNBOCTD, CAMOPETYJISIIHS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Ilopmpemuwi: A. JIx. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol.: «IIpuponnsie
coobmecTBay, «Llenu mutaHus,
«IKOJIOTUYECKAS TUPAMUIA»

LEMb U CETh, IKOJIOTMUECKUE
nupamubl, Onomacca, mpoyKIus,
CYKIIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMbI
(ee crtoCOOHOCTD K JUTUTEIIHHOMY
CaMONOJEPKaHUI0, OTHOCUTEIIBHO
3aMKHYTBIA KPYTOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh MOTOKA IHEPTUH ).
CpaBHHBaTh MTACTOUIITHBIC U JICTPUTHBIC
MUIIEBBIC e, TPOPUICCKHE YPOBHU
HKOCHUCTEMBI.

Paznmuate mupamMuapl MPOIyKITAH,
MUpaMUIbl YUCIEHHOCTH U TUPAMU/IBI
OMOMAaCCHI.

CocTaBsTh 1IEMU U CETH MTUTAHUS.
IIepeuncnsaiTb CBOMCTBA YIKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISAIIHS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M O PIKAHHMS
PaBHOBECHS B DKOCUCTEMAX.
XapaKTepu30BaTh CyKIIECCUH, BBISBIISATD
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Ipuponnsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocucTEMA XBOMHOTO WIIN
HIMPOKOJUCTBEHHOTO JIECa.

PackpsIBaTh cosiepkaHue TEPMUHOB
Y TIOHSTUN: BOJHEIC SKOCUCTEMBI,
OMOTeO1IeHO3bI, (PUTOIIAHKTOH,
300TUTAHKTOH, OEHTOC, TYMYC.
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Jemoncmpayuu:

Tabauysl u cxemvi: «IKOCHCTEMA
ITUPOKOJIMCTBEHHOTO JIECay,
«DKocHucTEeMa XBOMHOTO JIeca,
«buorneHo3 BogoeMay.

Obopyoosanue: TepOapuM U KOJUICKIIUN
PACTeHHH M )KMBOTHBIX,
MPUHAJJICKAIINX K Pa3HBIM
AKOJIOTHYECKHM TPYIIIIaM OJHOTO BUAA

[IpuBOAUTH IPUMEPHI TPUPOTHBIX
HKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh HA3€MHBIE U BOJIHBIE
HKOCUCTEMBI; OpTaHU3MbI, 00pa3yIolIne
pasHbie TpoUuecKre ypoBHU

4.4 | AHTpOTIOT€HHbIE AHTPOTNIOTE€HHBIE IKOCUCTEMBI. PackpbiBath cosiepkaHre TEPMUHOB
HKOCUCTEMBI ATpPOIKOCUCTEMBI. Y TTOHSATHIN: aHTPOTIOTEHHAS YKOCHCTEMA,
Ypboskocuctemsl. buonornyeckoe arpo3’KoCcCUCcTeEMa, YpOOIKoCcUcTEMA,
1 XO3SHCTBEHHOE 3HAYCHUE O6uropazHoobpasue.
arpod’KOCUCTEM B YPOOIKOCHCTEM. XapakTepu3oBaTh arpodKOCUCTEMbI
buopasnoobpasue kak ¢hakTop 1 ypOO3IKOCUCTEMBI, 0COOCHHOCTH UX
YCTOMYMBOCTH 5KocucTeM. COXpaHEHHE | CyIIeCTBOBAHMS.
OMOJOTUYECKOTO pa3HO00pasus [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emIie. HKOCUCTEM CBOCH MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: WX BUJOBOM COCTaB U CTPYKTYpY.
Tabauyvt u cxemvi: «ATPOLIEHO3Y. CpaBHHBATh COCTAB U CTPYKTYPY
Obopyodosanue. xomnekuus «Bpenurenu | IPUPOIHBIX DKOCHCTEM
BAXXKHEUIINX CENBCKOXO35MCTBEHHBIX 1 arpo3KOCUCTEM, arpO3KOCUCTEM
KYJIbTYp» n yp603KOCI/ICTeM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepxanne TEPMUHOB
rino0ajbHas I'paHu1pl, cocTas U CTPYKTypa Y TIOHATUIA: Grocdepa, JKUBOE BEILECTBO,
AKOCHCTEMA 3eMIIH ouocgepsl. )KrBoe BEUIECTBO U €T0

dbyukiuu. OcobeHHoCcTH 6uochephl Kak

JUHAMUYECKOE PABHOBECHE.
Ouenusats Bkiaza B. Y. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JlnHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Ouocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ouochepri», «PacnpocTpanenue ;xu3Hu
B O6uocdepe», «O30HOBBIN FKpaH
ouochepb»

B CO3/1aHue y4eHHs o Ouocdepe.
XapakTepu3oBaTh cOCTaB OMOChepHl,
(yHKITUH )KUBOTO BeliecTBa Onocdepsl
U onpeaesITh (Ha KapTe) 00JIacTH ero
HAnOOJIBIIIETO PACTIPOCTPAHCHHS.
[IpuBOANTH MPUMEPHI MPOSBICHUS
(GyHKLHI )KMBOTO BelecTBa Onocgepsl,
OMOreOXMMHYECKOM IeATETbHOCTH
YeJI0BEeKa.

[lepeuncnarb oco6eHHOCTH OHoCchepsI
KaK rJ100aJbHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3akOHOMEpPHOCTH KpyroBopoTs! BeliecTs PackpriBaTh conep:kaHue TEPMUHOB
CYILIECTBOBAHUS 1 OMOTr€OXMMHUYECKHE [IUKJIBI SJIEMEHTOB | U IOHSTUM: IIEJIOCTHOCTh Ouochepsl,
ouocdepsl (yriepona, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTB OMochepbl. OCHOBHBIE OMOreOXUMHUYECKUE IIUKIIBI
OMOMBI CyIIN. AJIIEMEHTOB, 30HAJIBHOCTH OUOC(hephl,
Hemoncmpayuu: OMOMBL.
Tabauywvl u cxemol: «Kpyrosopot OnuceiBaTh KpyroBOPOT BELIECTB,
yrjiepona B 61/100(1)epe», ((prrOBop()T OMOreOXUMHUYECKHUE IIMKIIBI a30Ta
a30Ta B MIPUPOCH u yriepoja B ouocdepe.
OOBSICHATH IPUIHHY 30HATBHOCTH
ouocdepsl. [lepeunciars
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CyIIU 3eMIIH
4.7 | YenoBe4yecTBO YenopeuecTBO B Onochepe 3emiu. PackpriBaTh conepkaHe TEpPMUHOB

B Onocdepe 3emiu

AHTPONOTreHHBIC N3MCHEHHSI
B Ouocdepe. ['mobanpHBIC

Y TIOHATHUI: aHTPOIIOT€HHbIE U3MEHEHUS,
9KOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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OKOJIOTHYCCKUC HpO6H€MBI.

Hemoncmpayuu:

Tabnuywvl u cxemol: «[IpumepHbie
AHTPOITOTEHHBIE BO3/ICUCTBUS

Ha Ipupoay», « BaxxHelIne uCTOYHUKA
3arpsA3HEHUs BO3lyXa U TPYHTOBBIX
BOI», «IlouBa — BaxHemas
cocTasJisaronias ouochepso», «DakTopsl
Jlerpajganuu mouBy, «IlapHUKOBBIN
abdexT», «PakTopbl paIHOAKTUBHOTO
3arpsisHeHus ouocdepsn»; Kpachas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

MPOOJIEMBI.

Xapaktepru3oBaTh OMOCHEpHYIO POITH
YeJI0BEKa.

[IpuBOIUTH TPUMEPHI AaHTPOTIOTEHHBIX
M3MEHeHHH B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/IYILIHOM, BOJHOW CPEJIbl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
OropazHooOpa3usl.

dopMynUpOBaTH COOCTBEHHYIO MO3UIIUIO
110 OTHOIICHHIO K TJI00AJIbHBIM

U PErHOHAIIBHBIM KOJIOTUYECKUM
npoOJsieMam, apryMEeHTUPOBaTh CBOIO
TOYKY 3pEHHSI.

Ha3piBaTh MpUYMHBI TOSBIICHUS
MIPUPOAOOXPAHHOMN ITUKH,

pacKpbIBaTh 3HAUYECHHE MpoOrpecca

TSl IPEOAOJICHHS SKOJIOTHYECKOTO
Kpu3uca

4.8

CocymiecTBoBaHuE
PUPOIBI
1 4YEJIOBEUECTBA

CocyniecTBoBaHUE TPUPOIBI

1 yenoBeyecTBa. CoxpaHEeHUE
O6ropa3zHooOpa3us Kak OCHOBA
YCTOMYMUBOCTU OMOChEpHI.

OcHoBa palMOHAILHOTO

YIPaBJICHUS TPUPOTHBIMH pECYypcamMu
U UX UCTIOJh30BaHUE.

Joctxenust 6uosorun

PackpriBaTh copepkanue TEpMUHOB

Y MIOHATHUH: pallMOHATILHOE
MIPUPOJOTIOIB30BAHUE, YCTOMUYUBOE
Pa3BUTHE, KOIBOJIIOIHUSL.
XapakTepHu30BaTh palliOHAJIbHOE
HCTIOIb30BAHUE IIPUPOIHBIX PECYPCOB;
OCHOBHBI€ OJIOKECHMS KOHIICIIIUU
YCTOMYUBOTO Pa3BUTUSA
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Y OXpaHa IIPUPOJBI.

Jemoncmpayuu:
Tabnuyvl u cxemwl: «buocdepa u
4eJIOBEK»

HToro gacoB 1o Teme 9
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourpoubnbie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 JKusHenesTenbHOCTh KIIETKU 6 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHIHBOCTR 8 15 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIHA OPTaHisMOB. LICHOBE 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOT'PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
2 BOSHIUKHOBEHIE I pasBTHE HKHU3HH Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

[NPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/ibHbIEe pecypChl

buosorus B cucreme Hayk

MeToapl TO3HAHUS KHUBOM
npuposl. [IpakTudeckas
pabora Ne 1 «Mcmonp3oBaHue
Pa3IMYHBIX METO/OB IPHU
M3y4YEHUU OMOJIOTHYECKUX
00BEKTOBY

0.5

https://m.edso0.ru/02T4D1UI15

https://m.edsoo.ru/GAB23860W

buonornueckue cucTeMsl,
MPOLECCHI U X U3YyUYECHHE
XUMHYECKHUM COCTaB KIIETKH.
Bona u muHepanbsHbIe conu

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0€eJIKOB

depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTAIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
VrieBonpl. JIunuael
Hyxkneunosbie kucinorsl. ATD

Hcropwust u MeTOIbI N3yUECHHS
kietku. Kinetounas teopust

0.5

https://m.edsoo.ru/V33JNUW5W

https://m.edsoo.ru/\VBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/\WOELRA9B3

https://m.edso0.ru/JXQMJOGM3

10

Kietka xak 1nemoctHas )KuBas
cHCcTEMA

https://m.edsoo.ru/XDCLRAF1Q
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

12

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas pabora
No 2 «M3yuenue cTpoeHus
KJIETOK PAaCTE€HHM, )KUBOTHBIX,
rpu0oB 1 OaKTepuit o
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU
MeTadOJIN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

13

dorocuHTE3. XEMOCUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTu4eckii 0OMeH

https://m.edsoo.ru/T2LVIES3L

15

16

JKU3HEHHBIA UK KIETKH.
Henenue knerku. MuTos.
Jlaboparopnas pabota Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKA KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»

buocunTtes 6enka. Peakius
MaTPUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/COINPWLF4

https://m.edsoo.ru/540F4L77W

17

18

Tpancnsaus — 61ocuHTE3
Oenka

Hexknerounsie hopMbl )KkU3HI
— BUPYCHI

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJB

19
20

21

®opMbI pa3MHOKEHUS
OPTaHU3MOB

Melio3

OO6pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Orm10/10TBOpEHHE.
JlabopaTopHas paborta Ne 4

0.5

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXK0X86

https://m.edso0.ru/C29L4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«3yueHne cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIMpernaparax»»

22

23

24

25

26

WNHnuBunyanbHOE pa3BUTHE
OpraHu3MoOB

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH U
U3MCHYUBOCTHU

3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOB.
MoHOTHOpUIHOE CKpEIIMBaHUE

JuruOpuHoe cKpemrBaHue.
3aKOH HE3aBUCUMOTO
HacJeI0BaHUS IPU3HAKOB

CuenneHHoe Hacleq0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPUTHOTO
U AUTUOPUTHOTO CKPEIIMBAHUS
y 1p030(UIIbI Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSG9WI2

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2

27

I'enetuka nona. Hacnengosanue
MPU3HAKOB, CIEIIJICHHBIX C
OJIOM

https://m.eds00.ru/3aGYGV47YM

28

H3MeHYnBOCTb.
Henacnencrennas
M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuyenue
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHHE
BApUALIMOHHOTO psija U
BapHallMOHHOW KPUBOM»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencrsennas

0.5

https://m.edsoo.ru/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

30

31

32

33

34

U3MEHYUBOCTh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTanui
y Ap030(HITbI HA TOTOBBIX
MUKpOIIpenapaTax»

T'eneTuka uenoBeka

PesepBHeIit ypok. O6001ICHNE
o Teme «HacieacTBeHHOCTh |
HU3MCHYUBOCTb OPIraHU3MOB>»

Cenexuus Kak HayKa M Ipoliecc

MeTtopl U JOCTHKEHUS
CEJIEKIIUY PACTCHUI 1
SKUBOTHBIX

buotexHonorus kak orpacib
IIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L.98

https://m.edsoo.ru/JSK3Q6\W0J

https://m.edsoo.ru/TAKI9EG2K
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

OBOMIOIUA U METOABI €€
H3y4YEHUs

Hcropus pasButus
IIPEJCTaBICHUN 00 3BONIOLIUU

KoauuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/6KWQ9KBKU

https://m.edso0.ru/OSWC475SX

MukposBonronus

https://m.edsoo.ru/TOFAUE4ZP

[Momynsius Kak 3JeMEHTapHas
SIMHUIIA BUJIA H SBOJTFOIIHH.
Jlaboparopnas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOp(}OTOTrHIeCKOMY KPUTEPHIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBrKyIye Cuisl
(a1emMeHTapHbIE PAKTOPHI)
3BOJIIOLIMU

EcrecTBennsIit 0TO0Op 1 €ro

¢bopmbl

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pe3ynpTaThl 3BONIIOLNN:
MPUCTIOCOOJIEHHOCTh
OpPraHu3MoB U
BHUJI000pa30BaHUE.
JlaGopatopHnas pabota Ne 2
«Omnucanue nprcIoco0IeHHOCTH
OpraHusMa 1 €€ OTHOCUTEILHOTO
XapaxkTepay

Hanpasnenus n nmytu
MaKpO3BOJIIOLUI

0.5

https://m.edsoo.ru/\WVAJHSTLOB

https://m.edsoo.ru/PI1FI0OYV3

HeoOpatumocTs 3BoIONNN

https://m.edsoo.ru/CLA9VC5J1J
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

10

11

Uctopus xxu3nu Ha 3emiie U
METOABI €€ N3Y4CHUs

['urnoressl MpoucxoxKACHUS
JKA3HU Ha 3emie

https://m.edsoo.ru/MJYY 1MV X7

https://m.edsoo.ru/EKNHXBOS2

12

13

Pa3Butue xxu3Hu Ha 3eMiie 110
spam M nepuojam

OCHOBHBIE 3TaIbI 3BOJIFOIIUHN
PACTUTEIBHOTO U )KUBOTHOTO
mupa. [Ipaktiuaeckas padorta Ne
1 «M3y4eHne HCKOaeMBbIX
OCTaTKOB paCTeHI/If/'I U ) KUBOTHBIX
B KOJUICKLIUSIX»

0.5

https://m.edso0.ru/ECIJN8TF62

https://m.edsoo.ru/7K1LYOSCT

14

15

16

CoBpemeHHas cuctema
OpPTraHUYeCcKOT0 MUpa
DBOJIIOLIMS YETTOBEKA
(a"TpOMIOTEHE3)

JiBroxymue cuibl (pakTopsl)
aHTpOTOreHe3a

https://m.edsoo.ru/MWVSEXNI9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edso0.ru/D7JZMBYPQ

17

18

19

20

OCHOBHBIE CTAJMH IBOJIOLUH
9eJIoBeKa

YenoBeueckue pacel U
MIPUPO/IHBIE aTanTaluu
9eJIoBeKa

PeseprubIil ypok. O600611eHIE
1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )XU3HU Ha 3eMIIe)

DKOJIOTHS KaK HayKa

https://m.eds00.ru/14G19MQ4K

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edsoo.ru/K46 KON56I

21

22

Cpenpl oOuTaHus u
JKOJIOrHueckre (hakTopbl

AlGuoTtndeckue hakTophI.
Jlaboparopnas pabota Ne 3.
«Mopdonorudyeckue

0.5

https://m.edsoo.ru/DCOIEUICY9

https://m.eds00.ru/G7NF3P1NM
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

0COOEHHOCTH pacTeHUH U3
Pa3HBIX MECT OOUTAHHUSI.
JlaGopaTopHas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotuueckue hakropsl https://m.edsoo.ru/A6Z8MGNQR
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiiun. [TpakTuyeckas

24 pabora Ne 2 «IToxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUTOTHOCTH TIOTYJISIIHE pa3HbIX
BHJIOB PACTCHHI»

25 CoobmiecTsa oprasH3mMoB — https://m.eds00.ru/0T2K1PNGZ
OHOLIEHO3

26 IKOJIOTHIECKHE CHCTEMBI https://m.edso0.ru/S1LIRWZMR
(3x0cHCTEMBI)
OcHOBHBIE TTOKa3aTEIIN

27 IKOCHCTCMBI. 3K? JIorHHeckue https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBolicTBa
skocucteM. Cykieccust

28 [TpupoaHBIE SKOCHCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOIIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 buocepa — riodankHas https://m.eds00.ru/2X1VG5Q18
JKOCHCTEMA 3eMIu

31 3axoHOMepHOCTH https://m.edso00.ru/\V5JT6B38Z
CYLIECTBOBaHMsI OuoCchepbl

32 HenoseuecTso B duochepe https://m.edsoo.ru/HXCDHPXDJ
Semin

33 CocymecTBoBanHe NpHpO/Ibt 1 https://m.eds00.ru/187G37606
YyeJI0BEUYSCTBA
PesepBHblIit ypok. O6001IeHNE

34 TeMbl «CooO1iecTBa 1 https://m.edso0.ru/SW5XCF3K6

OKOJIOTHYCCKHE CUCTCMBI»
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHupOBaHHOCTh 3HAHHWI O MECT€ M POJM OHWOJOTUU B CHCTEME
HAYYHOTO 3HAHHS E€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPAa M HAYYHOT'O MHPOBO33PECHHUS; O
BKJIQJIC POCCHUHCKHUX M 3apyOekKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
ouosnoruy; (pyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKa JJisi PEIICHHUS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJNIOTUYECKUX TEPMUHOB U
TOHATHIA: JKU3Hb, KJICTKAa, OPTaHU3M; MeTaboim3M (OOMEH BEIIECTB W
MpeBpallleHHe JHEPruu), TOMeocTa3 (caMOoperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIyKIHs),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BUTHE

YMeHne uznaratb OMOJOrMYECKHE TEOPHH (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I. Menaens, T. Moprana, H.J1. BaBusosa) u
ydeHHust (0 LEHTpaX MHOT000pa3us W TPOHUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuioBa), onpenensaTs rpaHUIbl KX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJlaMd HAy4YHOTO TIO3HAHHUS B  OHOJIOTHH
(HaOmroIeHHEe W ONMHMCAHUE JKUBBIX CHCTEM, IIPOIIECCOB W SIBJICHUIA;
OpraHu3amnusi ¥  TMPOBEJACHHUE  OHOJOTMYECKOTO0  JKCIEPUMEHTA,
BBIJIBHIKEHHE THITOTE3HI; BBISIBJICHUE 3aBUCUMOCTH MEXIY
HCCIEAYyeMbIMUA BEJIMYMHAMU, OOBSICHEHHE TMOJYyYEHHBIX PE3YJbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MTOHATUHN, TEOPUI U 3aKOHOB; YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

YMenune BbIACIIAATE CYHICCTBCHHBIC IIPU3HAKUW BHUPYCOB, KIICTOK
NPOKApUOT U HYKAPHOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH MPOLIECCOB OOMEHA BEILIECTB U IPEBPAIICHUS
SHEPruU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M IHEPreTHYECKOro
oOMeHa,  XEMOCHHTE3a,  MHTO3a,  MeHo3a,  OMJIOAOTBOPEHHS,
pa3sMHOXEHHUs, MHIUBUIyaJIbHOTO Pa3BUTHUsI OPraHu3Ma (OHTOTeHE3)

YMeHue TpUMEHSTh TONyYeHHble 3HAHUS I OOBACHEHUs
OMOJIOTMUECKUX TIPOLIECCOB M SBJICHHUM, JISI TPUHATHS TMPAKTHYECKUX
pelIeHn B TOBCETHEBHOM JKMU3HH B LIEJSAX oOecredeHusi 0€30macHOCTH
CBOETO 3JI0POBBS M 37I0POBbS OKPYKAIOIIUX JIFOJIEH, COOTIOICHUS HOPM
rPaMOTHOTO MTOBEJICHUS B OKPYKAIOLIEH TPUPOJAHON Cpelie; TOHUMaHUE
HEOOXOJUMOCTH HCIIOIB30BaHUS JOCTHXKCHHN COBPEMEHHON OHMOJIOTHH
1 OMOTEXHOJIOTHIA JUIsl pAIlMOHATIFHOTO MPUPOI0NOIB30BaHUS

VYMmenune pemiaTth JBJIEMCHTAPHBIC TCHCTHYCCKUEC 3aladud Ha MOHO- H
,Z[I/IFI/I6pI/I,Z[HOC CKpCIIMBAaHUEC, CLCINICHHOC HACJICIOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/I}1HOl"0 CKpC€UIrMBaHUA JUIA MMpEaACKasaHuAa
HacCJICAOBaHHUA ITPU3HAKOB Y OPraHu3MOB

VYMeHue  BBINOIHATH J'IaGOpaTOpHBIC U TIPAKTUYCCKHC pa60TBI,




10

cobOmoath TpaBWiIa MpU paboTe ¢ Yy4eOHBIM U J1abOpaTOPHBIM
o0opynoBaHuEeM

YMeHne KpUTHYECKH OLEHUBAThb M HMHTEPIPETUPOBATH HH(POPMALUIO
OMOJIOTUYECKOT0 COAEP KaHUs, BKIIOYAIOUIYIO IICEBJIOHAyYHbIE 3HAHUS
13 pa3nuyHbIX ucToyHUKOB (CMU, HayuHO-mOmyJsipHBIE MaTepUabl);
TUYECKHE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OHOJIOIMH,
MeaULHE, OMOTEXHOJIOTHH

YMeHue co3zaBaThb COOCTBEHHBIEC MHCHMEHHBIE M YCTHBIE COOOIICHHMS,

000011ast OMOJIOTHYECKYI0 WH(OPMAINI0O U3 HECKOJBKUX HCTOYHUKOB,
IPaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Kox
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble peAMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTe U POJIU OUOJIIOTUU B CUCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA M HAy4HOIO MHUPOBO33PEHUS; O
BKJIQ/IE POCCHHCKUX M 3apyOekHBIX YUYEHBIX-OMOJIOTOB B Da3BHUTHE
Oouonoruu; (HYHKIMOHAILHOM TPAMOTHOCTH YeNOBEKa [JIsl peIlleHus
JKU3HEHHBIX 33]a4

YMeHue packpblBaTh COJAEp)KaHHE OHOJIOTUYECKUX TEPMUHOB U
HNOHATUI: BUJA, MOMYNALUSA, TeHO(OHJ, SBOJIOLMS, IBUXKYIIUE CUIIbI
(paxTopsr) SBOJTIOLINH, MIPUCTIOCOOIEHHOCTD OpraHU3MOB,
BU000pa30BaHue, IKOJIOTHYECKUE (HaKTOPBI, FIKOCHCTEMA, TPOYIIEHTHI,
KOHCYMEHTBI, PEIYyIEHTHI, [IEMU MHUTAHHs, JKOJOTHYECKas MHpaMH/a,
ouoreoneHo3, bnocdepa

YMeHue u3naraTb OMOJOrMYEcKHe TEOpUH (IBOJIOIMOHHAs Teopus Y.
JapBuHa,  CHHTETHYECKas  TEOpHsl  OSBOJIOIMH),  3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimeBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HarpaBieHud u myrteit sBomounu A.H. Ceepiuioa, yueHus o
ouocdepe B.1. Bepnaznckoro), onpeaensiTh IpaHULbl UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHue BnajeTh METOAaMH HAyyHOro TIO3HaHWS B OHMOJNOTHH
(HaOmro/leHNEe W OMHCAHUE >KUBBIX CHCTEM, MPOIIECCOB M SIBIICHUIA;
OpraHM3alsi W  TPOBEACHHE  OHOJOTHYECKOTO  JIKCIEPHUMEHTa,
BBIJIBHOKEHUE TUITOTE3bI; BBISIBJICHHE 3aBHCHUMOCTH MEXTY
UCCIIETyeMbIMU BEIUYUHAMH, OOBSICHEHHE TMOJYYCHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHATHW, TEOpPUH H 3aKOHOB; YMCHHE
JIENaTh BBIBOJIBI HA OCHOBAHUU TIOJMYYEHHBIX PE3YJIbTATOB)

YMeHue BBIICNATh CYIECTBEHHBIE PU3HAKU CTPOCHUS OMOJIOTHYECKUX
OOBEKTOB:  BUJOB, TMOMyNALUNA, OPOAYLUEHTOB, KOHCYMEHTOB,
pelyLeHTOB, OMOTeOIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB
HaCJEeACTBEHHON U3MEHYHUBOCTH, €CTECTBEHHOI'O otOopa,
BUJ000pa30BaHUsl, MPUCIOCOOJIEHHOCTH  OPraHU3MOB,  JCUCTBUS
HKOJIOTMUECKUX (PAKTOPOB HAa OPraHM3MBI, IEPEHOCA BELIECTB M MOTOKA




DHEPTUU B KOCUCTEMaX, aHTPOTOTCHHBIX W3MEHEHHH B 3KOCHUCTEMaXx
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX ITUKIIOB
B Onocdepe

VYMeHHe TOpUMEHATh  [ONy4YeHHBIE 3HAHUS Ui OOBACHEHUS
OMOJIOTUYECKUX TPOLIECCOB M SBJICHUH, IS NPUHSATHS MPAKTHYECKUX
pelIeHuil B IOBCETHEBHOM KMU3HU B LENIAX oOecreueHus 0e30macHOCTH
CBOETO 3[I0POBBS U 3/10POBbs OKPYXKAIOIIUX JIIOJIEH, COOMIOCHNS HOPM
I'PaMOTHOTO TOBEJCHUS B OKPY’)KAIOIIEH NPUPOTHON cpese; MOHUMaHNe
HEOO0XOIMMOCTH HCIOJIB30BAHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTUH
JUISL pallMOHAIBHOTO TIPUPOIOTIOTIb30BAHHS

10

YMeHue pemaTh 3J€MEHTapHbIe OMOJIOTUYECKUE 3aJlauM, COCTAaBIISTH
CXEMBI IepEeHOCca BEIIECTB U YIHEPTUHU B IKOCUCTEMAX (1[€MU MTUTAHUs)

YMeHHue BBINOMHATH J1a0OpaTOpHbIE M MPAKTUYECKHE PabOTHI,
coOmoaTh TmpaBuja MpU paboTe ¢ Y4eOHBIM W JIAOOPATOPHBIM
00opyIoBaHEM

YMeHHe KpUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTHYECKOTO CO/EP)KaHUs, BKIIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHMS
U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HayuyHO-IOMyJsipHBIE MaTepHUallbl);
paccMaTpuBaTh rio0asbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULUIO

YMeHue co3zaBath COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS,

00001ass 6uMomornyeckyro MHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa
1

11

1.2

2.1

ITpoBepsieMblii 3JIEMEHT COJAePKAHUS

buonorus kak Hayka

buonorus — nHayka o »xuBod mpupoxae. Pomnp Ouonorun B (QopmMupoBaHUU
COBpEMEHHOW Hay4yHOU KapTUHBI Mupa. CUcTeMa OMOJIOTUYECKUX HAYK

MeToapl TO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIICPUMEHT, ONHCAHUE,
u3MepeHue, Kiaccupukauusa, MOJEIUpPOBaHHE, CTaTUCTUYeckas o0padoTka
JTAHHBIX )

JKuBbIE CUCTEMBI U UX OpPraHU3ALUs

Kusbie cucrembl (OMOCHCTEMBI) Kak MpeaMmeT u3ydeHusi Ouosiormu. CBoicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

VYpoBHM oOpraHu3aluy OHOCHUCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUHA COCTaB KJIETKA. XUMHYECKHE DBJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma u  MuHepaibHbie BeniectBa. DOYHKUMH BOIBI U
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTO OagaHca

3.2

3.3

benku. CoctaB u cTpoeHue O€nKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIKOB.
HezameHnMble 1 3aMEHMMbIE aMUHOKUCIOTHL. AMHUHOKHCIOTHBII cOCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKyJabl (IEpBUYHAsA, BTOPUYHAs, TpPETHUYHAs U
YeTBEpTUYHAsl CTPYKTypa). XHUMHUECKHE cBoWcTBa OenkoB. buonornueckue
GbyHKIIN OEIKOB.

®depmeHTHI — OMoyormueckue katanu3aTopbl. CTpoeHune (epmeHTa: aKTUBHBIN
LHEeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamunubel. OTnunums
(epMEHTOB OT HEOPraHUUYECKUX KaTalIu3aToOpOB

VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U Ae30kcupubo3a), aucaxapubl
(caxapo3a, JaKkTO3a) M TOJMCaxapuabl (KpaxMas, TJUKOTeH, LEeJUI0JI03a).
buonoruueckue GyHKIUN YIII€BOAOB.

Jlunuasl:  TpUraMuUepuasl,  crepouabl,  dochomunuasl.  ['mapodunbHo-
runpodoOHble  cBoiicTBa. buonormueckue @yHkuuu aunuaoB. CpaBHeHHE
YTJIEBO/IOB, O€JIKOB U JIUIINJIOB KaK HICTOUHUKOB SHEPIHU

3.4

Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pyukuuu JHK. Ctpoenune u pynkunn PHK. AT®: ctpoenue

1 QYHKITUU

3.5

3.6

3.7

[urosorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHus KIETOK

Kretka kak mermoctHast *xuBas cructema. OOIIHMe TPHU3HAKU KIIETOK: 3aMKHYTas
HapyxkHass memOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cUCTeMa
cuHTe3a OeJKa

Tunsl KIeTOK: 3yKapuoTHyeckas M mnpokaprotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyecko  kietku. Kierounas  crenka Oaktepuil.  CTpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIbHOM, »XWBOTHOW U
I'pUOHOM KIIETKH

3.8

IloBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, IJIMKOKAIMKC, HX
¢bynukuuu. [Tnasmarnyeckast memOpaHna, e€ cBoiictBa u ¢pyHkuuu. [{utornasma u eé
opranonsipl. OmHOMEMOpaHHbIE OPTraHOW/AbI KIETKH: HHJOIUIa3MaTHYecKash CeTh




3.9

(OIIC), ammapar [ompmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJIpUH, IUIACTUABL. IIponcxokIeHrne MUTOXOHIPUM W IacTuld. Buuabl
wiactua. HememOpaHHble OpraHoujbl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTD,
PECHUYKH, KIyTUKUA. DYHKIIMKY OPraHOUI0B KJIETKU. BKiroueHus

Snpo — perymaropHbslii UeHTp KieTku. CTpoeHue sjapa: siiepHas 000J0uKa,
KapuoILIa3Ma, XpPOMAaTHH, SAPBIIKO. XPOMOCOMBI

3.10

TpchnopT BCIIECTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KIICTKHU

4.1

4.2

4.3

OO6meH BemiecTB, WJIM MeTaOONMM3M. AcCCUMWIAIMS (TUTACTHYECKUN OOMEH) H
TUCCUMIIISALIUS (PHEPreTUUECKUd OOMEH) — JIBe CTOPOHBI EIMHOIrO Ipoliecca
Merabosm3Ma. Tumbl oOMeHa BEmiecTB: aBTOTPOGHBIN U TeTepoTpodHbIi. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHHH SHEPTUHU B KIETKE

dotocuntes3. CBeToBas U TeMHOBasi (a3bl GpoTrocuHTe3a. Peakiuu dorocuHTesa.
OddexTuBHOCTE PoTocHHTE3a. 3HAueHHE (POTOCHMHTE3a ISl )KM3HH Ha 3emiie.
Bnusinue ycnmoBui cpeiapl Ha (OTOCHHTE3 M CIIOCOOBI  TOBBINICHHS €O
IIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocHuHTe3. XEMOCHHTE3UpYIolre OakTepuu. 3HAU€HUE XEMOCHHTE3a [l
KU3HH Ha 3emMIie

DHepreTU4yeckuii oOMEH B KJeTKe. PaciieruieHre BelIecTB, BBIJCICHUE U
aKKyMyJIMPDOBaHHME OJHEPruud B KIETKe. OTalbl HSHEPreTH4eckoro oOMeHa.
I'mukonus. bpoxenue u ero Buibl. KucioponHoe OkHCIEHHE, WM KJIETOUYHOE
npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

4.5

5.1

5.2

Peaknun marpuuynoro cuHtesa. ['enernueckas napopmanus u JJTHK. Peanuzamnms
IreHETUYECKOM HH(poOpMaluuu B KIETKe. [ eHeTHMYecKuid KoJ M €ro CBOMCTBA.
Tpanckpuniuss — marpuunbiii cuHTe3 PHK. Tpancnsuus — OwocuHTe3 Oelnka.
KomupoBanue amuHokucioT. Poib pubocom B OnocuHTe3e Oenka

Heknerounsle ¢opmbl xu3Hu — BHpychl. Mcropus otkpbiTus BHpycoB (J.U.
WBaHoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIEATEIBHOCTH BHUPYCOB.
bakrepnodaru. bone3Hu pacTreHuid, KXWUBOTHBIX W YEJIIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc nmmyHoneduuuta yenoseka (BMY) — Bo3Oynutens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

PasMHOkXEeHME 1 HHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nuki, WM KU3HEHHBIM LUK KieTku. HWHTepdaza u  MHUTO3.
[Ipoueccel, mporekaromue B uHTephasze. Pemnukauus — peakuus MaTpUYHOTO
cureza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI# HabOp — KapHOTHIL
JluniouHbIE W TAlUIOMJIHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMAaTHUIBI.
[uronornyecknue OCHOBbI Pa3sMHOXKEHHMS M HWHAMBUAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — wMuto3. Cragum murosa. Ilpomeccsl, mpoucxopsmue Ha
Pa3HBIX CTAAMSIX MUTO3a. BMOJIOTMYECKUil CMBICT MUTO3a

@®opMbl pa3MHOXKEHHS OpraHu3MoB: Oecrmojioe M mojoBoe. Buasl OGecrosnoro
pPa3MHOXXEHHUA: JI€JI€HHE HAJBOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHMPOBaHUE
OpPraHMU3MOB, €r0 3HAYEHHE JUIsl CETIEKLIUN

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOI0ro.

Meito3. Craguu wmenosa. I[lpomecchl, NpoucxoisuMe Ha CTaausIX Meno3sa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonormdeckuii cMmbici U
3Ha4YE€HHE Melo3a




5.4

5.5

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIJIETOK Y >KMBOTHBIX. [loioBbIE
Kele3bl: CEMEHHUKUA U suyHUKU. OOpazoBaHWE W Pa3BUTHE TOJOBBIX KJIETOK —
raMmer (CepMaro30u], SHIEKIeTKa) — cruepMaroreHes u oorere3. OcoGeHHOCTH
CTPOEHMS SIMLIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

NunuBuayanpHoe  pasBuTtee  (OHTOTEHE3).  DOMOpPHOHANBHOE  Pa3BUTHE
(amOpuorenes). DTanbl YMOPUOHAILHOTO Pa3BUTHS Y MMO3BOHOUYHBIX YKUBOTHBIX:
npoOieHue, racTpyismus, opraHoreHe3. lloctamOpuonanbHOe paszButue. TumbI
MOCTAMOPUOHANBHOTO Pa3BUTHUA: MpsAMOE, HempsMoe (JIMYMHOYHOE). BnusiHue
CpeIbl Ha Pa3BUTHE OPTaHW3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKICHHBIC
YpOACTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/IuU Pa3BUTUS

HaCJ'Ie,Z[CTBCHHOCTB U UIBMCHYHUBOCTb OPIraHNU3MOB

6.1

[Ipeamer u 3agaun reHeTuku. Mictopust pa3BuTus reHeTUKU. Bkinaa poccuiickux u
3apyOCKHBIX ~ Y4YEHBIX B pPa3BUTUE  TEHETHKU.  MeToabpl  T€HETHUKH
(TubpuIOTOTUYECKUA, LHUTOT€HETUYECKHI, MOJICKYJISIPHO-T€HETUUECKHIA ).
OcHOBHBIE TEHETHYECKUE TOHATHUA. ['eHeTHYecKkass CUMBOJIMKA, MCIOJb3yeMasl B
cXemax CKpellMBaHUi

6.2

3aKOHOMEPHOCTH HACJIEIOBAaHUS IPU3HAKOB, YCTaHOBIEHHble [. MeHaenem.
MoHorubpuiHoe CKpelBaHue. 3aKkoOH eAMHOO0Opa3usi TUOpPHUAO0B IEPBOTrO
nokosieHus. [lpaBuno nomMuHUpoBaHUS. 3aKOH pacllEIUIeHHs IPU3HAKOB.
I'umoTe3a unctoTsl ramert. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurnbpuHoe CKpelirBaHue. 3aKOH HE3aBHUCHUMOIO HAacleOBaHUS IPU3HAKOB.
[{uToreHeTM4ecKre OCHOBBI JAUTHOPUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOLIEE
cKkpemiuBaHue.  Vcrosib30oBaHME — AHANU3UPYIOIIETO  CKPELIMBAaHUS UL
oTpezieNieHUs] TeHOTHIa 0CO0U

6.3

6.4

6.5

6.6

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo cuerieHHOMY
HACJICIOBAaHUIO TIeHOB. HapylieHuwe CHEIUIEHHsT TeHOB B pe3yjbTaTe
KpPOCCUHTOBepa. XpOMOCOMHAsI TEOPHSI HACJIEACTBEHHOCTH. | eHEeTHUECKUE KapThl.
'enetnka mosia. XPOMOCOMHOE OINpEIe/ieHHE ToJia. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHbie M TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue
IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBocTh. Buabpl M3MEHUYMBOCTH: HEHACJICJICTBEHHAs W HACIEJICTBEHHAs.
Pones  cpenbl B HEHAclECTBEHHOW  W3MEHYMBOCTH.  XapaKTEpUCTHKA
MOANGUKAITMOHHONW U3MEHYMBOCTH. BapualimoHHbINA psiJT U BapuallmOHHAs KpUBasl.
Hopma peakunn npusHaka. KonnyecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOIU(MDUKAITMOHHOM U3MEHYUBOCTH

HacnencrBennast, WM TeHOTUIMYECKas, W3MEHUYMBOCTh. KoMmOHMHaTHBHAA
W3MEHYUBOCTh. Mei03 ¥ TOJOBOM TpollecCc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTanroHHasi 3MeHYHBOCTh. Kitaccudukanust MyTamuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpuYrHBI MyTaluid. MyTareHabie (hakTopbI.
3aKOH rOMOJIOTHYECKHUX PSA0B B HaciencTBeHHOU n3MeHunBoct H.M. BaBuiosa

I'eneruka yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOABl TE€HETUKH
YeJoBeKa: reHEAJIOTUYECKUH, OJIM3HEIIOBBIH, UTOT€HETUYECKHH,
OMOXMMHYECKUH, MOJeKyasipHO-reHeThuyeckuil. CoBpeMeHHOE oIpesesieHue
TE€HOTHMA: TOJHOT€HOMHOE CEKBEHMPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHUCIE C
nmomomipio I1[[P-amanm3a. HacnencTtBeHHble 3a00JeBaHUS dYEIOBEKA: TCHHBIS
0ose3Hu, OOJIE3HH C HACIEICTBEHHOW MPEApPaCHONOKEHHOCThIO, XPOMOCOMHBIE
6one3an. CoMaTWyeckue W TEeHEpaTHBHBIE MyTamuu. [IpUHIUIIBI 310pOBOTO




o0Opa3a >XKM3HHU, TUarHOCTUKH, TPOPHITAKTUKHA U JICUCHUS TCHETUUCCKUX OOJIe3HEH.
MGI[I/IKO-FCHGTI/I‘IGCKOC KOHCYJIbTHPOBAHUC. 3HaueHue MGHHHHHCKOﬁ T'€HCTHUKU B
MPEOTBPAIICHUN U JICYCHUU TeHETUYECKUX 3a00JICBaHHI YeTIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

7.3

Cenekuus Kak Hayka U mpolecc. 3apoKACHUE CEJIeKIUH U JOMECTUKALUs. Y YeHue
H.M. BaBunoBa 0 IeHTpax HPOMCXOXKACHUS M MHOTroo0pa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl NPOMCXOXKAEHUS JOMAIIHUX >KUBOTHBIX. CopT, mnopoja,
LITaMM

CoBpeMeHHbIE METOJBl CENeKIUH. MacCoBBIi M WHAWBHIYaIbHBI OTOOpHI B
CCJIEKIIMM DPACTeHUH M KUBOTHBIX. OLleHKa »KcTepbepa. bimskoponcTBeHHOE
CKpeliMBaHue — HMHOpuauMHr. Ywucras snHusg. CKpEeIIMBAHME YUCTBHIX JIMHUM.
I'etepo3uc, win rubpunHas cwia. HeponcTBeHHOE CKpelMBaHUE — ayTOPUAMHI.
Otnanénnas rubpuamzaimuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U
[IOJIyYEHUE TIOJUIUIONAOB. JIOCTMIKEHUS CEJIEKIMM PACTEHHUH, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarbl
co3nanus pekomOuHanTHOM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinetounslie KyibTypbl. MUKpOKIOHAJIBbHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.
Dkojorudyeckue U dTHdeckue  mpobmembl. ['MO -  reHeruyecku
MOJU(UIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kox

11

1.2

1.3

IIpoBepsieMblii 31€eMEHT COAEP:KAHUSA
DBOTIOMOHHASA OMOJIOTUSI

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OUOJIOTHH.

CBupgerensctBa  3BoMoLMHU.  [lajmeoHTOJOrMYecKHe:  MOCIIEAO0BAaTENbHOCTh
IIOABJICHUSI BUJIOB B MaJICOHTOJIOTHUECKOM JICTOIMUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaguueckue: cxoAcTBO U paziauuue ¢payH U Gprop MaTEpPUKOB U OCTPOBOB.
OMOpHOJIOrHYECKHE: CXOACTBA W  pa3auuus HMOPHUOHOB pa3HBIX BUJOB
MO3BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJTOTHYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXMMHYECKHE: CXOACTBO
MEXaHU3MOB HACIJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX NyTeH y Bcex
OpPraHu3MoB

OpomononHas teopus Y. [lapsuna. [Ipeanocsuiki BOSHUKHOBEHUSI JapBUHU3MA.
JIBroKy1iue cuibl 3BOJIOLKK BUAOB 10 [lapBuHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPAaHMUYEHHOCTH PECypcoB, HeomlpeaenéHHas HW3MEHYMBOCTh, Ooppba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

Cunrerndeckass Tteopust sBomtonuu (CTD) U  OCHOBHBIE €€ MOJIOKEHUS.
MukposBomtonus. [lonynsanus Kak eIMHULA BUAA U DBOJIIOLUN

14

JBwxynme cuibl ((akTopsl) HBOJIONMM BHJIOB B Hpupoae. MyTallMOHHBIN
npouecc W KOMOWHATHUBHAS M3MEHYMBOCTh. [lOMysslIMOHHBIE BOJIHBI U JIpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHbIM 0TOOp — Hampapisiomuil dakTop
9BOTIONUU. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucrocobneHHOCTh  OpraHW3MOB Kak  pe3yiabTaT dBoitonuu. [Ipumepsr
IpUCTIOCO0IEHUH Y OpraHu3MoB. ApoMop(do3bl ¥ W0 JaNTAIIUH.




1.5

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (POPMBI BUI000PA30BAHUS:
reorpaguueckoe, 3K0JI0rHIecKoe

MakposBomrorusi.  PopMbl  IBONIOLMHU:  (uieTHYecKas,  JAUBEPreHTHAs,
KOHBEpreHTHas, mapaienbHas. HeoOpaTuMocTh 3BOTIOLNN

Bo3unkHOBEHHE 1 Pa3BUTHC )KU3HU HA 3emie

2.1

JlonayuHple MpeACTaBIEHUS O 3apOXKICHUU HKU3HU. HayuHble Trumoresbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHepMHs. XUMHYeCKas
3BOJIOLHUS. OKCHEPUMEHTAIBHOE IOATBEPXKICHHE XUMHYECKOW  HBOJIIOLUH.
Haganbubie stamel Ouonormueckoit sBomroruu. I'unore3a PHK-mupa. IlepBoie
KJIETKHU U UX 3BOMOLUsA. POPMHUPOBAHNME OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

2.2

2.3

2.4

Pa3zButne xu3Hu Ha 3emiie 1o spaM M nepuonaM. Karapxein. Apxelckas u
npoTtepo3oiickass dpbl. [lameosolickas spa u e€ Tepuoabl: KEMOPHICKUH,
OPJIOBUKCKUM, CHJIYPUUCKUM, JIE€BOHCKHH, KAaMEHHOYTOJIbHBIM, TMEPMCKUU.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast opa u €€ nepuo/ipl: MaJeoreHOBbIA, HEOTEHOBBIN, AaHTPOIOTEHOBBIH.
XapakTepucTuka KiIMMara W TeOJOTMYECKUX IpolueccoB. OCHOBHBIE ATarlbl
SBOJIIOIIMM PACTUTENLHOTO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIeHME, paclBET U BRBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

Cucrema OpraHu4YeCKOIro MuHUpa KaK OTPaKCHUC  OBOJJIIOLIHH. OcCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIBI OPraHn3MOB

OBoironusl 4yeroBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpezacraBieHUil o
IPOMCXOXKACHUU YeJoBeKka. Meronbl H3ydeHus aHTpomoreHesza. CxoactBa u
pa3nuyms YelloBeKa U KHUBOTHBIX. CHCTEeMaTHUECKOE MOJIOKEHHE YEeTIOBEKA.
JBwxyume cuibl (pakropbl) aHTponoreHesa. HaciencTBeHHass M3MEHYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBEHHBIH 00pa3 JKHU3HM, W3TOTOBIEHUE OpYIUil
TPYyJa, MbIIIIJICHHUE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIOIUM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymensld, YenmoBek npaAMoxoasamui, YemoBek HeaHaepTanbCKkuil, YemoBek
pasyMHbId. Haxoaku HCKONaeMblX OCTAaHKOB, BPEMS CYIECTBOBaHHS, 001aCTh
pacnpocTpaHeHust, 00bEM FOJI0BHOIO MO3ra, 00pa3 *KU3HH, OPYAUS

UYenoseueckune pacbl. OCHOBHBIE OONBIINE pachl: €BpOINEoMIHAsl (eBpasuiickasi),
HETrpo-aBCTPAIONIHAsS (9KBaTOpHANIbHAS), MOHT'0JIOUTHAS (a3uarcko-
aMepukaHckas). UepTsl MpucrocoOJeHHOCTH MPEJICTABUTEIIEH YEIOBEUECKUX Pac K
yCIIOBUSIM CylecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

3.2

3.3

3.4

OKojorusi Kak Hayka. 3ajadd U pasfesbl SKOJIOTMH. MEeToAbl 3KOJIOIMYECKUX
UCCIIEIOBAaHUM. DKOJIIOTHUYECKOe MHpPOBO33peHue. Cpenbl OOUTaHUS OPraHU3MOB:
BOJ[HAs, HA3E€MHO-BO31yIIIHAs, TOYBEHHAs!, BHYTPUOPTaHU3MEHHAs

Oxonoruyeckue  ¢akroppl.  Knaccudukanuss — SKoJOrmueckux  (pakTopos:
abuoTnueckre, OMOTHYECKHME W aHTpoIoreHHnle. JleiicTBUE 3KOIOrMYECKUX
(hakTOpOB HA OPTraHU3MBI

AbGuotnueckue (aKTOpbl: CBET, TeMIEparypa, BIaXHOCTh. doToneproausm.
[Ipucniocobnennss OopraHu3MoB K  JCHCTBUIO  aOMOTHYECKHMX  (haKTOPOB.
buonornueckne puTMbI

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aUMOJIEHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, Mapa3uTH3M, MYTYalIu3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIM3M,  HEUTpaau3M.  3HauyeHHE  OMOTHYECKUX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX




3.5

DKOIOTHIECKHUE XapaKTCPUCTHUKU ITOITYJIAINH. OCHOBHBIC TOKA3aTEIIN MOIMyJIANH:
YUCJICHHOCTb, IINIOTHOCTb, POXIACMOCTb, CMCPTHOCTH, I[IPUPOCT, MUTPpALUL.
I[I/IHaMI/IKa YU CJICHHOCTHU IMOMYJIALUN U eé peryjnus

COO6H.I€CTBa " 5KOJOTHYECKUE CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buaesl-momuHanTel. CBsi3u B
OuoLIEHO3€E

4.2

Okonoruyeckue cucreMbl  (3kocuctembl). [loHatme 00 odKocucteme W
OouoreoneHo3e. @DOYHKIHOHAIBHBIE KOMIIOHEHTbl SKOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpoduueckue (nuieBble) YpOBHH SKOcHCTeMbl. [luineBble LeNM U CeTH.
OCHOBHBIE TOKa3aTeNy SKOCHCTEMBI: OMOMacca, MPOIYKIUS. DKOJIOTHYECKHE
OUPaMUAbl:  TPOAYKIHH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3IKOCHUCTEM:
YCTOWYHBOCTB, caMoperysiiusi, pazsutue. Cykueccus

4.3

[TpupoaHbie SKOCUCTEMBI. JKOCUCTEMBI 03Ep M peK. DKOCHCTEMa XBOWHOTO WIIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocHCTEMBI.
buonoruueckoe v X035UCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak daktop ycToWumBocTu dKocucteM. CoxpaHeHHe
OHOJIOTHYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouochepe. ['panuibl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemecTBo u ero (yHkiuu. OcoOCHHOCTH OHOChephl Kak
r00anpkHOM dKOcHCTeMBl. J[MHaMU4Yeckoe paBHOBecME M oOOpaTHas CBSI3b B
onocepe. KpyroBopoTel BemIeCTB W OHOTCOXMMHYECKHE IHUKIBI 3JIEMCHTOB
(yrnepoga, azota). 3oHaiIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoBeuectBO B Ouochepe 3emiu. AHTPONOreHHblE M3MEHEHHs B Ouocdepe.
I'moGanpHBIE SKOTOTUYECKHE TTPOOIIEMBI.

OcHOBa  palMOHAJIBHOTO  YIpaBJIEHUs TNPUPOJHBIMU  pecypcaMu M HX
UCIOJIb30BaHue. JlocTuKeHUs1 OMOJIOTMH U OXPaHa MPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YUYEHHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
¢ HHbopMaIMOHHO-METOUIECKOE TUCHMO 00 OCOOCHHOCTSIX MPETIOaBaHuUS
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTmKeHrE METAIIPEAMETHBIX PE3yJbTaTOB B PaMKax U3YICHUS
MPEAMETOB €CTECTBEHHO-HAYYHOT0 0JI0Ka (OCHOBHOE 00I11ee 00pa3oBaHue)
: METOJIMUECKUE peKoMeHaammu estestvenno-nauchnyj-blok 01.pdf
e buonorus (yrnyOnenusiii ypoBeHns): Peanuzanus tpedboannii ®I'OC
cpeaHero o01ero 00pa3oBaHusl : METOANYECKOE MTOCOOUE 1JI YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

e buomnorus (6a3oBeiit ypoBeHs). Peanuzarus @I'OC ocHOBHOTO 001IET0
00pa3oBaHUsI: METOJIUYECKOE TTOCOOHE JIJIsl yUUTETIS.
https://clck.ru/3NSBnV

L4 I[JIH MCTOJUYCCKOT'O COITPOBOKIACHUA HpO(l)I/IJ'IBHBIX TEXHOJIOT'NMYCCKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (PM3HKO-TEXHUYECKHMA

uactutyT (M®TH) pazpadoran nmpoekT «Hayka B perHOHBI»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeTroandecKue peKOMEH/IAINH 110 CO3IAHHIO KJIACCOB TEXHOJOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(HUIICH M KJIACCOB ¢ YIIIyOJICHHBIM H3YUYEHUEM
MaTeMaTUuKH, GU3UKH, XUMHUH, OHOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alUsIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HanmoHanbHOTro npoekTta «OobpazoBanue» (Kpantopuymsl, IT-kyos1, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profile] 2025.pdf

e Meroanueckue pekoMeHaamu. Opranuzanus B3aumoaencTeus “llkona —
By3 — npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf

e KonTekcTHbIC 3a1auu. 3a1aHus K yueOHoMy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

e Meronunueckuii keiic. CuierieHHOE HacieaoBaHue npu3Hakos. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya mk_sczeplennoe nasledovanie priznako
v.pdf

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e budmoteka I{OK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

